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:MATLAB 2 -j;“ <yd 

(The MATLAB programming language) 

.MATLAB i_iLiua.VI a*J ^ c . -) 

.tllljjjLLoll j till Ijj]l -Y 
. tlllijli r—> xiB (_g-lc- tllLlLaallj i“ '1 9j0. —■ -V 
. .sI*jVI oA Wi-a tills- i 

l_jA. \ \ l ** A _ 0 

.%) >vij ji^avi iS^- -V 

.5_jJajjiSI (J^taJI -A 

(jljjAll (J-aa. A 

.MATLAB tiiULnll t"iUL -) * 

.4jAc.li3l till jLuVIj till] I j tile. jA-v.all till jUul A ^ 

. v>3' 2-“' lM' -1 x 

.Allnll ^jll - 1 r 


jb) tjlull <»jj£3I ajc. (jj^JI c^g^uLbllj ja3I Jj3a 3I MATLAB 6.5 -1 
MATLAB Help Version 6.5 A 
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The MATLAB Programming Language : MATLAB 

<LajLa 

p l^x.A ^ I^A ja^klujJ j] 4Aia1*JI JaLuijVl is* j^iVl MATLAB jt jp*i 

lilli £A UaLdl ^c-ali^lll I^A jjJ IaAju SjAlia j\ 5jLui-a <_£i Ajuj tA j m.Vlgllj AiaI*JI (JjLuiaII 

jj£i ^c-alj^JI I^A (_jLj ej£j <j-aj Ia jjujjIj j JajaijL Igilajj ^-al^jJI 

^g. a^jj t^]L*JI AiiLj IjjjI AAl*-all till! 1.1c. tlais Ajfli^aVI o^aJLall dl_}V_jll is* AjISj '^ ,x> X * * (j-a 

(j-a (Ja. 1 ! _2 _ud tMATLAB -2a£a l_u£jj dujiiVI a£aA ^c. d^JI dl£^i-a ^.i J] (j! 

.^c-aU^^I I^A (jc. t*l.V\*n £§1 jaII 

dl jLa*J ^jiij t4 nVill dLLuiaJI el^^V ^JaJLuiJ «.IAM 4-Jlc. 4 j-n.4jl3 MATLAB A*J ^)±1suj 

(j-a 4_il]| oAA til 'A A c_sl^)Ji^l Jl ^-liaj V Ig-ii La£ Aa^)JI aI^joi Ad (J.a A jl^laVlj L - A maJI 

^gJI d 4aJi ^Ji]l j dlijLk^a-aj L^jc. ^>4*J (^g-iill A.t^ilA cljjLuia. 4iTaill (J^LouJl qa 

.FORTAN j C a*^ ls j=An a?^j^I dt*L l. g . ~i> ,a jJ 

u) ^- 4 ^ ‘(Aiji-a-aJI jdda) MATrix LABoratory j 4 *^' J > aa i qa a*III Aa A^di dul 

oAA j du j costal (jj^)dc. (_j-a <_gJfej) tOOlbOXCS L "'J* 111 Aj^ld 4.;^alc- dl j-nlaJ A-aJla-a] 

A_aJl*-a] A-i^oa^LIa <Jia. a~~il (_ 3 _niajj ^Wi.j ~ g l ^aui Clua. iAjtill oAA ^^a^Aluba] Id AalA dlj^VI 

U iWillj Aaij^xSI dlddllj eLSl^allj ^Jajj cajLi^VI 'dJUi-a (J^La tA-x^ilA (JjLuiaj d^l£_da 

___ 4 j Vi ^ V1 j ^ (JjLulaj »l ‘ Vlj ^gJLallj ^_ 5 -a^]l 

Graphical User Interface a^j-^ s-UaUal l L^.1 j dlMATLAB 2^-5 jj t»j 
.ajjida Ajiniaj elji Ail ^ic. ^-alj^ill ^--a (J<aL*4J ^jJI (GUI) 


MATLAB 
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;AiSllSI (Jjjuujj ^1} 

j-a j AiLjJal A J _L^_ilc. J-aju 'LluilaJl i _ s -5c- MATLAB L .') 1 ^ 


(jjJjiiL AjjSjVI ^ *'<*■- 4_iJjS a2jj ^-a^)]l (J-AiJj 4j_uilaJl C_l!&a ^Ja-m ^^-Ic. 

MATLAB 6.5 ' ’ '"' 

.double click oAaj^.> 

MATLAB j^' ^jJ £ Programs J] start Lula J) 3 if- J 

.6.5 


start -► Programs -► MATLAB 6.5 

^_a LaS ALujj jlAi^aVI Aa-joijj MATLAB ^jujI (J-aaj AjjLj lil j^Jaj L_fi jjoi lAAic. 

La£ AjIaj (jj^j cs^3 A^ u | .i^' siaU aLIS ^£j (JSjoJI 

ts^ c ’ Windows (»tlaj Ajjj lIi^j (Jasu diLa.<a^ll ^)jLui£ eiaUll siiA (_5 jiij tlua. ( Y ) j»3j (JSj^aSl 


ja ialjj 



^lun) Aj. u UJ^) 1I 0>alj^)Jl oialj AjjUj ;(Y ) L&> 

(MATLAB ^ 


MATLAB 

The Language of Technical Computing 
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MATLAB Iaa^I (jljjc- ialjj Sac. lilLSUS ^gic. MATLAB jj Aic 
LjJ^all Ailjj]l ^-LaaJ ^da-Uij SiiLlI aAA (J ‘MATLAB *•.•“ ^-Ljoi 

A^ Aa jl 4d^)>a Ail_jjJI oAJfc (jAuu Ajd Aia c^aLj^ll ‘- 1 ; j.. ajj dljLj^. t.-lua j .MATLAB 

.MATLAB i&i 
MATLAB SiaU dUjia 
-IaJUII «.!j^-Vl c> MATLAB siaU jjSH 


i^_jj A^A^ a jLuJ j_5-L- A^jJ <Ja^)AjVI is^-i A*" - AJ' 4 '® AA^ dli AA"^J u'-^A*^ " ^ 


MATLAB 


^cAj^jJI jajailj 


4-da ‘Edit a^J 21 ^ 4d^ ‘File ‘dL kdtL Ia-u (Lists Bar) ji (Menu Bar) <^'>a -^ja^ -Y 


File Edit View Text Debug Breakpoints Web Window Help .Help S.v A..iJ ' 2 AU ‘View A^A 0 

Jajjjill ^jI ji (_gj SAjj^jd dl jLxjVI c>axf] AjjjA^a jj-aj (dajj (Tools Bar) <— lljAVl -2aJA^ 

□ ^■|A%A>nn.|#|||f v | il ® | «m nr JHHil | stack: [BasT .jaUl 

(Current Directory) JCd JAd ^ «•>?■ t - 1 'a&I -^a^ <a* a^' *A^' cs-* d-iA 

^^Jc. l_uL Idalau ( Y ) (JS_il]l ^^.3 Ldj Aja .ja jA (—LuiLaJI A* «■_>?“ U* jdaJLuid A±i-i ^ill j 

C: o^jall MATLAB6P5\work (M) 0^' 

Current Directory: | C: \MATLAB6pStwork v | (T 

( 3 ^jia£ L$Lc. j Start cs-1 j^ 1 4_ij MATLAB gd-i a 1 odd *N. *>,1 ^ A L^\ W _ £ 

^..La.^ll 4_ia.jjll L-t.j>A3k (.Laxll 3^^ ddu Ready td .dl jlsuVI <jd*j .iir.ll jj^ni-d 


.<1 


1 4 Start I Ready _ | 

(—l ua Lgjladl jl I ^ tj■»g*r ^glll ‘Cic.^flll Aal_jj]l A 4 4^ J*y * d-iA fi^ylc-l ^Ja^AiVI Jl Aildyii 

lilliA A-^l ‘(V) SA^k tg-At»A*^ l -r 1 A^'A A ^^ SAsLII jxuii A^“^ (Ai t —(Y*) (J^Aall ^ LaS lillij 4 a1jJI 

Aja±ij LjUi£j J^UjJI ^lii a-° j ‘Command Window sjiali J-a*ll Ci^LojI aialj 

i^yji^AA jjc. jl e^juiLia ^AJ 1 ^- ^°l j'^l 

SasU <dl_i a-* (V) ^ (_s^ View 4-»ita ^ IgjLajoii AjI^IaII ialjill ~° 

-ig-L U£j 0 ualiJl l^LaC. l^-La SASli J£Jj MATLAB 2^1-j JJ 
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Liajj pli jV Lg-ic. ?.U*ljaiVI (^-Aj :Command Window j-dVI alali -i 

. (») ClaJl Aa!ilc. Asu t_u£jj lilll A-lii'.i (jx Ig.jlc- (jAa^)C.j j-aljVl 

j jJ.j-aAij (jAal^jxlxuU (ill ^a_uij A-ifLlij A_^a.lj (jx. ( _ g A j ! Workspace d- 4 *-^ Aa.Lui oAaU -t_l 
Ail iygj AjULj AAx j A -n. j ^joiI ~ ■ >»'' Avails (-Ll ;->■ MATLAB djljjilxs 

^ ^ ^ a 1 ^ ^ a l ^ a * - L> gA MATLAB kiJ CjI jm la 



.Workspace d«d' SAalij Command Window j-Vl ixL :(t) d^> 

^jLaJI JJaJI aaju kixjjaij A_^.lj Ljajl ^ j : Current Directory gd^d'dd^l ®^i -£ 

.MATLAB ^ti jj JaUjj ^aII 

(jAal^)*j_u)lj iAl ^Axaj-uj^J A-i.jJralA; oAiU |Help SAcLuidl oAall -A 
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<_pa jxIjoij aiilj tjx. sjL jc. :Launch Pad 4-j.iifljjll 2^'j-JI -j 

.S j 

aJLLuJI ^y*\ jVl Ajaii a^Lc-j (j^a eliLlI saa til 'A a ;Command History AijLmlt j-aljVl eAili -—a 

a^a (j-a V-^J J-aVl aiali <_gi eialall 

Ifrltxtfj MATLAB aialil ialjill (jjjj (©) (JSjuillj 

(lists bar) fjl jill i=j> 


r D @ t¥ ? current Directory: C: IMATL AB6p5\work v] Q 


(tools bar) _y 


+ c^t MATLAB 

Ot H 0 Stack: 

k*Toolboxes 

Name 

Size Bytes Class 

+ H Simulink 


»- |$Blocksets 



Current Directory Workspace 


ilB 



4 

Help Navigator (x) 


examSmhile 

, f 4C i Findinpage: 1 [go] 

*0 All® Selected ( 


* 

MATLAB Release 13 v [ Add to Favorites | 


5/11/05 6:58 PH ~% 

Contents index 





7788 

To get started, select "MATLAB Help" from the Help me 


2/10/06 6:22 PM 

<1 > * 


- -x .&€> 


a*j MATLAB eialil Aili.1^11 ialjiSI ;(©) 


■r-rllA^N * 

dilajL-adlj s MATLAB L*J -jx. sjLx. MATLAB ^ ^ 

.(scalar) j** l©l©c.t diljjilall dul£ <jlj 
. sjSlill <_> ciiljj*idl i-iisJ ^i ad xa j Workspace i>^ clear j*Vl -X 

.Command Window j*Vl siaU ^Vu a i Workspace Cy ^=> clc j-Vl A 
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; 4. ill Ax Ciiliuiuj MATLAB Ail (^3 AjJ-ixll ^ulliSI jl^Ja] <jLaj - i 

format short, long, short e, long e, hex, blank, +, rat,... 

MATLAB ^ »j^U. cdjUul£ demo (demonstration) j£xj -o 
Help-► Demos-► (Toolboxes ^u) t^ 

-1^ l^la a^lilujVI (jLxj 

SjLi <_-g .(Help) Jj^ ^j -m .Demos -5 

.M—file J) Demo Cy* ®jJI 

t> Demos J! Jj^LI u^j : 3— 


Start 


^ jLsuVI jl Jx'l.jul ^ LSVLl ASjj-uua jia..oill ^^-3 (...) AulllLa Jalij -1 

.JL1I jkJI 

^_a Command S^-sS-i ^Ll-ill jl Ac-liU aLjL-® ijjjli -V 

.Editor SiaL 

|(J!La tjjjjlxj <j-aj JJJJU tA^su (j-aj (J£a (_ 3 jU.Vi.lS (%) Auji-all AiuiiSI sjLuoj -A 

% This Program Compute Area 

.(examplel.m) t(.m) 4 *-^jj uj£jj M-files cs^ MATLAB -A 
^bU j»^_uiSl Command SiaSi ^ Ai^.!ASIj aLLuJI dil jlsuVI ajLSj ^ • 

.(JiuiVlj 

Command Ldld (ciLJ jAAIj ^UiiSI) MATLAB jj Liu La-iii - ^ ^ 

.■iLiSl ^au l$d] JliliVI 1 . iau tdSiS Window 

4-jjLdl £-1jjVl j t— ljIjjSIj Culj-iilaSl (_y£. jSLctVI ^g-S) 'i MATLAB A-iS A Y 

.0xlj^)dLj AxAiioixll 1 

(j-xji jiliSI ^J3 lA jJjjIj jiLj (^alj^jjll (j^a £_Sa&x ji LxjWi) ^c-a\_j^iSl (j_x £_laia .I.ijn.1 -)X 

m A \ a 1 11*1 a\ I 


Command s^aU ^ ^ >jnS I jl$Ja]j jLj-all«. jrJI t-LaiaJ - 
SjL>ll SJldl Jl t_jUill - 
jdjxSI «■ jail Help -11 <—ilAill - 
<_K»a _ 


(3^ - 


(jjUu _ 
(jjklll £3 j_ 
• Said! AfLlA 


Open Selection 
Help on Selection 


Format Selected Comments 
Comment 
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Uiiijj Paste j Command Window j Copy 

oJ j_a. ^dl (<•' . >in\t) A-C. jlill Aaiji^oll ‘M^-file ^ *^aj t. LLa eljuiiy - ^ £ 

l>*j File ,_yx New j^-l ‘MATLAB ‘ r 1 - ^ diljd .Ljjd <j 

siilj saa ( _ s c..'C :Lmj .limx jx t_iLa Open jtdil ji M-file jj^I 
(JlSdVI ^3 La£ . (g-al^ll AjIj£ oAaU^ MATLAB AjliiS ^ til&aj ^^Ull (j-aJ■ 

.(A)‘(V) t (l) 

sLalj dl jji Jaj^)_iai Sj j-dl Run AJjfLl jl dat j ^jjj dl i_a_Lall a dH (j-S-aj -) ® 

^a-uil ajIj£ ji ‘Debug 4-dlill ^ Run jlddVI jl F5 ^LSa-oSl Ja*_d jjc. ji Editor 
4 _Aj£ «.L$jj! aju .Command s^iL ^g-a » dt.all ‘La^itc. ^Lai (jjjddl l a LI I 
t ^ a J 5 cs-^ (examplel .m ) u^*-* M-file l -sLS dldl Iaa <jjd (dldl) 

^la-m dljAl Jaj^)d Ja (j^^aJI jl File Adlal! S3.Ve J*'^ V' ^)JC. ‘. iLall 

■ 0) lM ^ L& .(MATLAB 

;4jaa!/La 

da i—Lc-jj ^ISI ^a-uiVI frUac-j ^jl^aVtjs (Untitlel) (_ s -dlj!ial dc. 

_4_llc. f.tadl jl 0^a^idl 




^A-U-aiJI CdULJI 0-a!^)JI 4 _jIa£ oiilj J^juj 























MATLAB 


Exit MATLAB jLiiAVl j-p- MATLAB jt S^\ ^ ^ 

aiiU ^gJ Exit LjU£ juc. jl MATLAB >. 1 ^L_ui elaU File 

L1*JI MATLAB ajj' j ^ ( x ) ji ^Command 

-( _ 5 jouj j )ll (jjj (_g-dlc- jjAI* (jc- global jt*jVI - w 

.eiiljlsuVI (j^j (toe) j (tic) jJ I jjflii jj-aj L_jLataJ -) A 

: JHa 


clc; 

clear; 


^gi IgJjljS (JjJaflj 

cS 1 


tic; 

(commands) 
t = toe; 

; J!Aa tjA Help 21 jUu) jc. dh^Jl -) *t 
Help -► MATLAB Help 

-;t^La i jUuVI (jc. l\l Jjjla 'i-iC. lilLA 


1- Contents. 

2- Index. 



MATLAB 


3- Search. 

4- Demos. 



cjLxuklll) ji Cy* *_>?■ g-»f-k)4l 4^ lJ aliL break -V * 

.(jii_Lj V break ^ <J& 


function . 


break; 

{.Las kll.4! Aiiij i_iajjj 


else 
break; 
{else klU ^ 


break; 


function . 


.aSI^JI t> £jjaJl return j^V' ^ 

;<Jl!La 
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return; yijli ^ 


iajj V 


_tJaa.II ^jij ^)JajaJl ^^ic. L$3'"*"' ^-LaJI aILuij -Y Y 
.ans JJ*i4l (_ySj Ujlili <■ - 1 mli jjjtia Jj AiulLs jjc. AjjLuia. Atlac. -Y V* 
.Uaa. ^.J-x»J t_ajjjj ^-alj^lSI (jli tllULaJtll <_gi (JAJjj ^.iVu^a jjc. jjjLLa (_$i -Y £ 


MATLAB Symbols : MATLAB Ail j>.j 

;aJU1I ajjjjLujVI j> A All (j^ MATLAB a*J (jj£2j 
A, B, ... , Z, a, b, ... , z icjAj ;ajaj-^ -I 

0, 1 , 2, ..., 9 :■AuLua. ji -<_i 

.^'... ,}, a^U. jj^j -£ 

: Constants 

-;lg-<Ai duljjil ^ MATLAB a*J ^ 

:Numerical Constants (') 

\^A fl^C- ^alijVl (j-® AiC. (j-a 

0,+23, 472,-18 (\) 

_ ~^A'i, ^o^ua ^}i£i |4,A~s!/La 
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» bitmax 


ans = 

9.007199254740991e+015 

2 53 -l 

0.0, 51.8, 472.5, -18.0 :JS- (*) 

»realmin 


ans = 

2.225073858507201e-308 
» realmax 


ans = 

1.797693134862316e+308 
» pi 
ans = 

3.146 

MATLAB Aiu.^ 10 N J : Lub LLjJj cjjIjjJI (r) 

MATLAB ^ ^ 0^9 2.0E+3 J 2.0E3 :^ 10 3 x2.0 ^ EN Mi 

: 0.0032 blLSj gbUI jjMI gi -1.7E2 g4 -10 2 x 1.7 

10‘ 3 x3.2E-3 : 3.2 

sqrt (- 2 ) ‘ 6 + sin ( 0 . 5 ) * j * 6 - 9 i ‘ 1 - 2 i CuIjjI! (t) 

i = j = V^T 

c = -7.7782 - 4.9497i :u^ ' 4 ' n iM 

cr = - 7 . 778^=1 cr = real (c) <rl>bu5la 

ci = -4.9497< ==l ci = imag (c) gAM' * M' 

c2 = 3 * (2 - sqrt (-1) * 3)c=> 6.000 - 9.000i A JH. 

M*jll Numeric 


I i4 I 

double single int8, uint8 (1 byte) 

MATLAB c*a gMj^' real inti 6, uintl6 (2 bytes) 

real ? 4 (4 bvtesl intern ,iir.no (A WocA 


MATLAB 


A Jlla 

» x = 100; 

» x = double (x); 

» y = X + 1; 

y = 101 


; ^ (JllLa 

» x = 100; 

» x = uint8 (x); 

» y = x + 1; 

Error 

:String Constants (v) 


C}-* jJJ lAA dulj]l (jV l_)Li-a "dul jj" lift 


tllLLuiaJI AajLJI ^oill jj a^Lc. ^^aJLujjj ' ' HjAa quotations 


.Aj_^j dluljj lj\adl dll^jj^aLaJI (jjj aJja.j-dlj AiIIjII dlljlisdl {^a joij 


'The speed of wind =' 
cl love Basrah' 

'My birthday = 1970' 

(j-aj c^Luta. ^..'w-d (J.aA) V t _ 5 -^S AuLuta. Laliji t*l.a.Vs*i ml (jlj ta!>Lc.i Ajj>°A^ (JS 

a j ■ y\ -i Ajjlc. i." 'Ij ■ s-*\ ^IaA1_uiI jj_^J V Aj! Aljya^)]l duljj]l (JLaxluil «.Ljjl jSillj jj-laJI 

tiUi AjlliS (jfL&Jj 3 1 _ Cy (Jsl A Aj_^j LajS lilljA (jl (_g\ Anilll ±u La£ 

;ojj > ^-iIIj 


’A’ < B’ 


rBoolean Constants AjikLdl cjjljiS! (_*) 

.false ^ c^a (0) j true ^ ^ (1) Ap.i*ll l^laJ cjjIjjJI ^aj 
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jjllo 

3 >2 1 

0 > 5 i=> 0 

:Variables 

I^^Aj j^ui\ <jIj£ Aic- l^jlc-lj-a C-JL^.1 ^c-ljill (j^axj idliA 

«.La_uil£ 4_*J]| Uj3jJ (Jljdl ji (a jj^a^all dlLaKlI) Aiaijidl dlLaKlI ^1,‘A'nnl (j£<u V . ^ 

|(Jl!La tdlljjjLLa 


if, end, for, break, else, global, return, function, sin, log, ... 

CjI COST, CoST, cost, Cost ) ‘-a aSUJ 4-uiluia. dil jjildl «.Uuii . Y 

.(a j A dlliSj 

.1 ajl^j MATLAB Ad cs^ (small letter) 1 T 
.63 cf- j*J L$i I j* J 63 cSj^d J dj! «.LluiV . i 

jl L_a^)_^VI jl ^ SjVI j—a _J I C._jj!La i '« j -vj dll ^)_lsLLa]l »La_ml Ia_jj jl (— 1 _ ® 

.^■Ijill jt 4^aUJI j^ajll ^l^kluil Vj .underscore 
.(if, while, input, ...) Sj^-d' t_±i£j MATLAB jdj' £**?. A 

:<** j MATLAB Ad djljjiidl j* ^Ijii tic. lilliA 

rNumerical Variables AjJJxSI cjljjildl (i) 
ji ^gic. ^ lAajj b J! a j Z J! A t> ^ <c. ji ^.Ij <_a j=>. j* jjSu 

j»La jl j-A 1-iJ A) I S j_aj I.1JJ u' 1 Sj^)-aJIJ j»l-9 jVI j- 1 a ALuIui jj^J jl j ^.ajj 9 Q j_^ 

u>^j .'j-*j 63 cs^ underscore cs-^ j^dd' csjdaj ji (‘- i J 2 H 

.(^_J jl (_5^ac. t^aja-v ) L-Jx. jiilidl LuS 

|(Jl!La 


Ali_Ahmed, X2, S2, ks, K 


^LutaJ) jjjjlHI 
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mnj AijLui^ l" A.,j\.aC. 1 <ag'nj £,a-\") dll^)ji!La]lj tluljj]! ^ja Ac. jAy.A ^ja ^LutaJl jjia.MI 
A _iL i"'»; - jjjl_su (j-C- J A_llLaVlj A 4 * 4 / 4 - 4 + <_J_iLa AijI _ui^JI l_£jS 


MATLAB M? 


.MATLAB 


a- 3 * b 
c A 2 - 10 
(a A 2 + b A 2) / 12 
m*(7*d-8*g) 


a - 3b 
c 2 - 10 
a 2 + b 2 / 12 
m (7d - 8g) 

Rule of Precedence (^jVI) 4A+J$\ Sac-li 


La£ 4AjjLuiaJI cll!)Lal*-a31j jjjIajII <_gi AijLutaJl dlLLudl lIiLjJjI 4_ujjjj ^3 ^ Aa^-a a-ic-lill a^Aj 

(jj-uijall eJ_j^j-all 4 “L\o»U ^.La.’i ^JjVI AjjljVI (jl ^^Ic. a^C-lill 44 . UnAII 

4l_ljlj ^Aajali]! 4_lJ_iJa]l J 4 Vjl (jAH ^a^)]L3 A yy\ nirll i" \\ jL»U 4 1 1 J)\ mj\l (j-aj 

|e^C.lflll aAA (JliLall j _$!) j 


+ c- A/B + C 


2 


A / (B + C) ^ Mm 


Aajjj ^glc. AO Ajj]jVl 4 t luia. Vji (jjiljijVl cM-i ^.<a>ll (jV 

jJisLill |(JliLa 

A - B / (K * F - X A M) 

u 
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' A \W *\W l ** \ \ ^ Kun. lUjLiIaxJI AiSjj 

.LJojI AjjljVl Hn^k lg-Lkb (.liLLaa.ll ^ajjj t^gJjVI AjjljVl <_>uIjilVl liij 

_o.la.lj AlaS M (_hV| Jl X l^jVl A_iba.ll 

,o.lalj A_iaS ^ u-Ail p ^ X t -r 1 J J ^ a I'LjUll A^laall 
.o.lalj A_iaS ^ -yy ill j^aJj AjjlUl AuLaaJI Aa-Jjj (j-a ^jVl AuLaaJI Aajl ;Aj 1111! A, lUa.ll 

_o.lalj A_iaS 4 •>■ iYill ^ju^ajj AiHll Ajlaall Aa^uj ^Ir- p ^jUli |Aajl jll AiUaJl 
,o.lalj Al«£ A.aiTill ^.uAij A (j<a Aajljll AjUa.ll Aa-jjj ^-jlaj ;AulaIAJ 1 AiUaJl 


Arithmetic Statement ^UaJl 

j! Ja jIUj MATLAB a' V) j-^1 ^ Aj-uiall a_LI*a3I ^ISj MATLAB ^ AuUuaJl aU=J1 

(^jLutaJl j mill (jjfL b'nj ojUui (jj - ^ _>uijVl (—S^jLlI ^ Alajjj (, _ lbnt jl jaII jjilall ^xuil (j jSj 

:Aj 1U11 AllaVI US ^Vl t-ijjall (Abb-all AiL) 

1) y = A * X + B 

2) A = 3.14 * R A 2 

:JUa 

lAjjluiaJ! (_UaJI (_gi AjjLuiall dlULsaJI Ajjlji 

Z =A-B/C 

f 2 

3 

^-3 AajI mall dlUlUaJl £_}Aa »l gl'il Ajo Aubuia Ajjlijl j_al (J-laJ ol jl_ai-all ojLml (jl AJa^lU j 

.(>jVl *—a^)Ja]l 


y 
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: String Variables LjljjiUl (u) 

AjA^A (JA - ^ AA^A^ AA-sjS (jl 1 ill j Aj.H*JI tllljjju-a]! 1 ^ ''^J' ^3 Aiijj 

String Statement 

LjAAJ UA*^ ls^ a^*-L 1I u' A^ ' *£ *'j.' _j]l (JA^J maJI A L-n.II \^ ^Aj'i Aikili 

. jjila (jjZLl JjjjjVI ^3jJa ^ jjjjtillj ((jjilliijl <_gJLa!/tc. /jll 

|iiSlj ^jJajj AllllSI AliLaVlj 


A = 'Hameed Abdul-Kareem'; 

N = 'Number of Student'; 

Dept = 6'Computer Science'; 

1 d A ^ A L .1-V i ** ^ ' Af~. ^ Q l ** 1 A ’NA. ^ L H l ^ \ 4 A L .1^ * \ Q 1 ^ \ V (j-^jVl < ^g .a jjjL*j 1I ;Ah^!/La 

_' ' AC-jAa ja 

:Library Functions 4 cjUtjjSVI 

(JJLa i\-$l li]La*j_uil a-^j 4 j i '**'ja el jUjIajs! MATLAB ajJ ^IaaiLuAj dA j ml->■ II ~ la*^ a^aAj 

;lg-Laj cdl3j (_£) ^gk l^jlc-Jliuil IAa^ - A LA^a' - ^'a^'j AjiiiiLdl dlljlAlisVIj 


*— 

6'a^VI 

1 aM 

Sqrt 

4 q\ ]*■> -a\1 4 a iq\1 

abs 

10 A^LjL ejS Jj ^j3 a4I 

exp 

^■»j.Lll ^jjjlx. jlll 

log 

AA*-**-^ f-9A^" A^ 

log 10 

2 aLuiVI a^ (Aja^ - A^' 

log 2 

Jujljl! <■ - ^ 

sin 

Jujljl! (»LaJ L_ua. 

Cos 


Tan 

AjjIa^I i_y> j^x.a <_Jla 

atan 
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^Lb^ll flfaulj jJjJlllI 

fix 

UU\ <1^1\ fi UjL jj jUll 

floor 

jaII eLajL jjjJjII 

ceil 

.lie. ^jSl aLajlj jjjJjII 

round 

^ ai *> e^ 11 ♦>* 

mod 

A Atnoli A /q \ 

rem 

cAJLuj tAia-j^a dul£ lj] ejLj) 

Sign 


imag 

C5 LiaJI 

real 

AiijVi 

factor 

Liji ,n*JI lit true 

Isprime 


primes 

~ At-.~y i t^SjiLuLdi ^juAili 

gcd 

jat.t^aVl tiljluLall >—SC-UjAall 

1cm 


; JHa 

» x = 2.6; 

» yl = fix (x); y2 = floor (x); y3 = ceil (x); y4 = round (x); 
yi =2 
y2 = 2 
y3 = 3 

y4 = 3 Jlj-lll jjU (jjalLa /^jjj 

M U-sAA /X 

.AuLui^JI djl_iLa*JI juijj Aic. (jjl4_mfL4l djUIjiaVI 
sin (a + b) - m / sqrt (d) 

|P 



5 
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La£ nirll diULaaJI Aiilj (jjSj 
■ b a £-*?- Aa} 3 jLaj) AjL#*JI 

.(^ ) a gjU] L_iia. A<ua ^La-jl ;Aijl!l]l A-iLmJl 

.(J _1 j.laJI AajS jLa_j) ;<il3liill AiLat.ll 

.(V) AiLa*Jl ^uL u ic. m Aajaiij ^jL AaJj gjli .iLaj] [Aauljll AiLaxll 
r. ^ oA^lj AuiS AulgjJI A^_ui]l J (^ ) AiLoaII qa (£^ Ailaatll ^jla |AulaIAJI Ai1a*JI 

:MATLAB ^ Igjl jlj j±aJI ^ a nTL diUljja) AillSil JIoj ; Jlla 


b = sqrt ( a A 2 + 10 ) <—i 

b = ja 2 + 10 

z = log (c * x + n * y) ^-, 

z = In (cx + ny) 

y = (sin (x + n * k)) A 3 <=! 

y = sin 3 (x + nk) 

s = atan (y / x) <!= l 

s = tan' 1 (y / x) 

r = 2 * sqrt (exp (x - 5 )) ^— 1 

r = 2^ 

t = abs (x - sqrt (y)) / (a + 

J*-W 

/(a + m ) 

p A (3 / 2) + (a * b / c) A (1 

Otq 

II 

^3 

+ 

sTl 

\q- 
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Ujli ( jlc- diblaxltj Cjli 

.eAji-a aIA£-I Ig^a-uilui A*j 3I eAj^j aIacJ (j-a <alj-a (jVI ( _ 5 ia. IgAo^i diLLutaJl QAy dijl£ Aal 

Ajjj LaAic- j idi3(jjiiljj .c"'1 u ij'l At-. dlLiuiLuil ^^A oA^jiAl aIac-VI ( _ s ic’ ol^a..a] I dlULaaJl jjhHj 
tdllj-a oAc. A}la*JI SaIc.) j! iSi ^-lia-iuia t jjSi ji AjS-a AAc. < _ s ^C. AiLaxll (jjiij slja.] (j.'-A All 

djLiLaaJl f.1 J-^-j i^} MATLAB ^yaL^j A-aC. iA K A .all fiAA (J-aJj . A^aJlj dlijll <_gi jAA LS -i*J La-a 

. dlULnll £ja Ai_ji*-a-a is^~ AjjJiLa^jll 

4jaA> uA\ AijjLaAll 

Clllijq i<-i<all ^Lii] (jl a] t A 1 mini ^Alj^a (J^s>TiJ .■■<-> .all £_a MATLAB £t-alj^)J 

x= [1,3, 7, 9, 20] :0) 

0 <x<n y = sin (x) ;(Y) Jlla 


X 

0 

0.1 n 

0.2;r 

0.3 ;r 

0.4 ;r 

0.5 ;r 

0.6;r 

0.7 ;r 

0.8 ;r 

0.9^ 

n 

y 

0 

0.31 

0.59 

0.81 

0.95 

1 

0.95 

0.81 

0.59 

0.31 

0 


x=[00.1*pi .2 * pi .3 * pi .4 * pi .5 * pi .6 * pi .7 * pi .8 * pi .9 * pi 

Pi] 

y = sin (x) 
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(_£jLu>j (jl (_g^c. MATLAB Ail Ai^ax<a>a «.Lujjy Ajlr. La j* A'qj 

^t-aLj^J jli sin (x) A_jLi£ Aj jj La.ljc. j ,^_, icaJ _jJL A3ja JjJcJ ^ojjli) jl Aj_jllaAI 

y ^-A (Jjjj\ aA j L^ia ^-3 ^Uill (^a^J f jAj X fJ-3 <J£1 i- r LiaJl l_jLui 2 l Ajjj iMj <al*J MATLAB 
A^a^)2l dllst] (jc. A<\*iA«a MATLAB Ajjl^aVI oLa (Jjcajj 

jl Ajjjc. 

» x (3) 


ans = 
0.6283 
» y (5) 

ans = 


0.9511 

(jjj-lAjuAl ‘i La'ill ^ W'i l ,n MATLAB 0<aLj(jli ClijJl J j,i.A," ladi (j j* Ac. a i_SJ 

■(:) 

» x (1: 5) 
ans = 

0 0.3142 0.6283 0.9425 1.2566 

a l Ajuj 1 (“S^Lj Iajj jL 1; 5 ‘X ASjq^Al (j<a ^jVl A_ui<aiJ! J> A All oAA 

.5^' 

: JHa 

» x (7: end) 


ans = 

1.885 2.1991 2.5133 2.8274 3.1416 

J > A ”ir. (j-a j > A\c. ^11 end A <4511 jJjjJ j) tA3 jlx^aAl Ajlgj J £jLuill jx^Viadl (j-a <J-a5j Ua j 

; Jlla 


» y (3: -1: 1) 
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ans = 

0.5878 0.3090 0 

Ajuj 3 iJ-} 3'. -ll 1 i u M & c - S-yjjl JjVl Ua 

. 1 ^§^1 i —1 LalL Vj jj 
; Jlla 

» x (2: 2: 7) 
ans = 

0.3142 0.9425 1.5708 

2 fSjib Ljj jL 2: 2: 7 J*jit lj tx (j-a (jjj^LuJIj ^jI^)1Ij ^)j-ai*JI liA 

.7 J*^aJ LaAjc. 2 —j ^^Ic-Vl 

| Jlla 

» y ([8 2 9 1]) 
ans = 

0.8090 0.3090 0.5878 0 

cA_}3 l_LC.^)i (_£AJ! t_UJjlSLj y 4ij» .^»Al jj^aUc- £jJaj] [8 2 9 1] c£_>^ ^jl^a-a liA LLaAaJLml 
JjVI J j^alatllj LjJIj £_uillll j ^ .>» j Lmj tLjjlj Vjl j^-alll £jJaj dua. 

.y <3 jAi**ia] 1 ^j>a Aj_jC.^a]I _jn<-il‘i»ll tjjjUc. [8 2 9 1] Jd .Lsulj 

;Jlla 

»y([l 1 3 4 2 2]) 

ans = 

0 0 0.5878 0.8090 0.3090 0.3090 

; Jlla 

.Uaa. 3JLuij (^gJaau dua. ^la. t~a JJC- Jl^ll J±3J V MATLAB g-alj^jj ilk ^-Jl4l AllaVl ^jAajJ 
» y (3.2) 

Error 
» y (3.7) 

Error 
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» y (11.6) 
Error 


MATLAB 


AijLuxJ) fLuul 

jV (Jj jS* LiA j (jaj^zz _^)j^ali*JI J1 AjIjI ^ic. x 43_ji*-a-a ^»jS JL^-iL ULLui lLaS lil 

i ^i T. ^ ^ ^ l '* 1 rt \'V 1 C Iq^ i ^ . >^V- ^ '. C. ' -V 1 X <A Q l ^ A l 

-( jjjAal*la31 (jjllaaH ^al^klujLj lillij i\ 4iJj-alit JlA-iV (jUL^jla lilljA 

;ASlal 


1) » x = (0: 0.1: 1) * pi 

2) » x = linspace (0, pi, 11 ) 


lltalVI 4 AulglSI Atukll *ial\ 

» a = [1: 7] 


| Jlla 


1 2 3 4 5 6 7 

| Jlla 

» b = [linspace (1,7, 5)] 
b = 

1 2.5 4 5.5 7 

: Jlla 

» a = (1: 7) 


1 2 3 4 5 6 7 

» a=l: 5 , b= 1: 2:9 

a = 

1 2 3 4 5 


; Jlla 
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b = 


1 3 5 7 9 


A a 

J-^aii ^aJ Ijj .1^1 j (j<a A (jjj J.HmII £jJaJ_u>J liLjL j£ij (j-S^J i L)i^ jS_j^a-a $l_ijjjj ^a-J LiA 

|(J j k-al jij 


» c = [b a] 


1357912345 

.JJ Jj^Uju Ax. _j±La b J ‘ <4 'if*. Ii j-a Ailj-a C 43ji*^a-a «.l2ojl ^aJ 
.d ^ A 1 

0-i-aE.i uk A W < A_)ix- (Jj^aljiU ji jj^alixJI (Jj^a3 j)li ijjjLuill (JULall jLaJC-Vlj 

.A a'~A ^ ^jU, o' AjtSlj <»H (_J*a>j A_lai^axall Alx^alill ^l^aJLml (ji jjoa. cAiliA-a 

;<Jl!La 

»c = [1 2 3 4 5] 


c = 


1 2 3 4 5 


» c = [1; 2; 3; 4; 5] 


; Jlla 


c = 


2 

3 

4 

5 


|(JliLa 


» a = 1: 5 


a = 
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1 2 3 4 5 


» b = a' 
b = 

1 

2 

3 

4 

5 


; Jlla 


.b Ajj jl*»*4l (jjAaII) (JjalxJI sjLjj Ua 1 m.A’u.iI Aal 


» k = bj (tillsjiv^a -41 i—UjoUj) 


» g = [1 2 3 4 ; 5 678 ] 

.. t ... 

J^l jJajoi Jj jjj 


| Jlla 

! Jlla 


g = 

1 2 3 4 oAaC -1 AjujIj .i J>a Aij 5 ~io AS_jL<a-a 

5 6 7 8 

: Jlla 

»g = [1 2 3 4 ^_j 

5678 «_l 

9 10 11 12 ] ◄-! 

J-£i aja?. jku Jiiij jL MATLAB jj 4 jpp Return j' Enter jU lillil 

J ajo, —■ ^rsU -as JIAaI 
\ Jlla 

»h = [1 2 3 ; 4 5 6 7 ] 

Error IjjLuila jjc. sa^c-VI aac. 
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;A„h^5La 

-► half = g (2, 2); 

Ai jL^ia -► full = g ; 

: Jlla 

» c — [ 1: 5; 2: 2: 10; 7: -1: 3] 


c = 

1 2 3 4 5 

2 4 6 8 10 

7 6 5 4 3 

» c (1, 2) 

ans = 

2 

;A„h^5La 

<■la. A ^^IaAILojLj <3ja.^»Al j l A V- ^Jl ajLj^U (_£^)Ai 1V1AXLAB 4*1 ^ASj 

acl 1 j £ -a > -v J j ^r. l*‘i i A_jj^*a A3 ^a X ja^ \ cl ^ > ^-n. 2—Ajjj^^ll & AA 

d2llill |»J C5"4"^ (JjVI Jj-aatll ^)x<aljc. (JiuiVI (_jJj i _ 5 lc-VI (j-a A3ja,^»^ll 

» c (12) 
ans = 

4 

JjiAll JJjlIIj 4ijluxalt qjj AojLuoJI CjULulU 

J^Lall .11x11 (jjlJ A-ajoiallj l_l^)jJa]l j AiLjaVI Aj1ax£ AjjLui*JI dlLlLaxll ^ja Ijlxll 

.A3jlx^i^all jx^al.'lC- ^;^7k 
|(Jl!La 

» g — 2 % lajLui Ai^x-all g Aija.^i/'ll 

ans = 


-1 0 1 
3 4 5 


2 

6 
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7 8 9 10 


» 2 * g - 1 


.2 ^1*11 g ASja.^».a\l j l A V- /yj (J£ ^j*a ^ j(")i")Ja LiAj 

;<Jl!La 


ans = 

1 3 5 7 g AS ji^^a-all Jj-alic. (j-a jx-^a'lC- <J& t_ljjla3 Ua Lai 

9 11 13 15 jx^aUxll <JA Jx^lc. J£ QA ^ jla ^ia 4 2 -^4 

17 19 21 23 .1 f5j!U*2ttl 

|(Jl!La 

» 2 * g / 5 + 1 
ans = 

1.4 1.8 2.2 2.6 

3 3.4 3.8 4.2 

4.6 5 5.4 5.8 

5 ic. ^LuS ^aJ t2 ll*-iL g ASija. —■ j. s->\ '<(-- ^a j. ^'<r, L_l^)jJa l £3 tAlLaJI sjlA Lai 

jll IgJ t_SJjlai IaIsuj 

dil 3 j)L^a 1 \ (jjj AjjLuoJI dLlaaJi 


(jj_j olj -><>11 A-jJ—maJI tlil...)l.a».ll (J_!La L-aLaj aLj_uij tills j9..^3a 11 (jj_j A_ul_ui^J) tlll_iLa*JI j n»*i V 
4_JuVl 4 ilia, -a tills jQ ma (joj ol^j^-all Aj^ maJI tllLlLaatlls c^jlaji (J£jdj .d^^Lall lllC.Sn j tills ij«. —. 
£-aa. a llsuVi AjjLuiLa tillsija. (j Jc. AjjLuiaJl tllULaxJi Axjj t Ajxj^3 tllLLaC' 1*J f 

;a 212I AllaVl 4Jlj MATLAB ^ ^ v-L-Vl dLLa*]l (j-a AajoiSj t_ljjlaj ^^)la j 

» g % AajLjJI ASjSj.^.ail ^llaJLai! o^lc-j 


12 3 4 

5 6 7 8 
9 10 11 12 

»h = [1 1 1 1 ; 2 2 2 2 ; 3 3 3 3] 
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1111 

2 2 2 2 

3 3 3 3 

» g + h 
ans = 

2 3 4 5 

7 8 9 10 

12 13 14 15 
» ans - h 
ans = 

12 3 4 

5 6 7 8 

9 10 11 12 

» 2 * g - h 
ans = 

13 5 7 

8 10 12 14 

15 17 19 21 

» 2 * (g - h) 
ans = 

0 2 4 6 

6 8 10 12 

12 14 16 18 

.lie- (J- m l m J .Iauu Lilli(jj_J AulutaJI t*ll (jL Llaji Ja^V 

L-aS lilJj (jjilml l jlajl jl.lC.VI AuLui^JI dlULaaJl 
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a j \—13 (jl -la ^)_A: Alc 


» g .* h 


joiS jl 4ijaj^a-all (j-a A] ^)laLLall jiAl»ll-l jx-AlC- t_ljjJa (j^aJj 


ans = 

12 3 4 

10 12 14 16 

27 30 33 36 

<aL-ljjJall ajLuoj ^I.V^lml Jic. jj.«ra'lC. h Aijik^a-allj g Aiji^^a-all L_ljjJaJ Ua li-aij Aalj 

A Wa'i \ 

jjjajQ . ^/ 3 I i_l jjJaJ MATLAB ^-aLj^jJ Ai_uI- 1 a 3 I ^jiA all ejt_ujj ^»Lai Alakill Aj^.j \4 Ia^ 5 l a 

4jA\£- dj Ls ja. a l _l i ^j'a i ^jlj ^c*alj^2l Ia ^^ .*■'' 1 t ^''' . -Af". 


» g * h 


Error 


h 4ija.^./'ll SAaC-VI AAC. g <3ja.^»At ^jUlhVI AAC. 


: juii jiiaii 


» g •/ h 

ans = 


1.0000 

2.0000 

3.0000 

4.0000 

2.5000 

3.0000 

3.5000 

4.0000 

3.0000 

3.3333 

3.6667 

4.0000 


jjja jiv-a-all ~j j. 3a'n MATLAB 0<alj^)j f“J°J 111 lAAit cAlaiij Aajaiall ajLuol (_^A^I dlflAm IaI m 1a^ 


» g - A 2 

ans = 


1 4 9 16 

25 36 49 64 
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81 100 121 144 

g 4 A ^ t ^~k\ \cl j V ^\\CL 1i& 1 V'W ^ Aol j 

AujjUiii (jiijiuiAii 

j_ual j-Aj tills ijQ ■ Al lilli £_l<u] iLLj i<j_ml_jS tillsji - g-LAi] ^ j-a ^/[ATLAB liLjfLtu 

l \ A > y L H A ^| A L 1 Is. ^ ’’ C~- ^ J AN ^ il l L l l Q L ^ -rt . > 1 * 1*1 ^ 4 L A N til l J ±A ^y 

_Alll!i .il-ic-l U j. A ‘in. tilsji^iAlJ Aj^Jaall tils jSj^iAIj AjjIjAAI jl.lC.VI tills_jL<a-aj 

» ones (3) (^-^'j 3ijL^) 

ans = 

1 1 1 
1 1 1 
1 1 1 

» zeros (2, 5) (ajjL^ 4ij4^) 

/ \ 

jkuAI siacVI 

ans = 

0 0 0 0 

0 0 0 0 

» size (g) (aAjL^xa ±>u\ .ijA) 

ans = 

3 4 

» ones (size (g)) 
ans = 

1111 

1111 

1111 

g-alijj jti zeros (n) ji ones (n) J-Ls Jj-La ^sjj Lilli as jq.^AI ( xiL AUc. ;<JAi.LLa 
.t-jjj jjII ^glc. Ajii.lj ji Ijli^ai ^gic. nxn a*jj-o eilsjix^a ^^gAii MATLAB 
» eye (4) I 
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ans = 


1 0 

0 0 



0 1 

0 0 



0 0 

1 0 



0 0 

0 1 



» rand (3) 



ans = 




0.9501 

0.4860 

0.4565 


0.2311 

0.8913 

0.0185 


0.6068 

0.7621 

0.8214 


» rand (1, 5) 



ans = 




0.4447 

0.6154 

0.7919 0. 

9218 0.7382 

» d = pi; 




» d * ones (3, 4) 



ans = 




3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

» d + zeros ' 

(3,4) 



ans = 




3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

» repmat (d. 

,3,4) 

(3x4 

d jIjSj) 


ans = 
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3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 

3.1416 


djli_jL*a-a _J_J^ A'n*t jj^iS Aiji*-a<a (5 jjl j£-aj ;Aj-a~\!^La 

A1jSu^3j»1\ £a J^abLUl 

f^Jh fiAA dul£j ttlllijii^a-all £■« (J-aLdU (jjJall j-» AjA*JI MATLAB JJ lilllal Ail 

j\ A*-uijlll t(JldAVI (jjia <_£jSLj dLjjj ( _ 5 Jia. A3 jSx^aII AA^j jl LaS djl jj-aa ^a! 

oAA Ai^ua j/'»'j iAatlLa-aj oAAa.^ d iLojLlj jl jjjlaj (JLaxiail ^1C- A3ijQ. —. $.1 j^i (jAuu L—UJjj oAIc.] 

AJlaVl Adb dli ja^^II £-a (_baL*jll ^jdilj .MATLAB <3*®^ (JLa*iuAI ^l4La dil ojUllI 

;aJU1I 

»A = [1 2 3; 4 5 6; 7 8 9] 

A = 

1 2 3 

4 5 6 

7 8 9 

» A (3, 3) = 0 
A = 

12 3 .l^)flj>-a (3 ; 3) £9j-all ^ ^j^aiatJl (J*^ 

4 5 6 

7 8 0 

» A (2, 6) = 1 
A = 

1 2 3 0 0 0 V jl Ujj 1 jj£J (2, 6) ^Sj-bl ^ cW 

4 5 6 0 0 1 o jjjjJall i—Lma. IfratJjajijjj ^c^alj^bl ^ j'aj ■ ■' dlLl toA-aC-1 Alui dllLaJ 

7 8 0 0 0 0 .AkkluLa jj£ij 1 j.^aU»Jl ^ £daJj 

» A (:, 4) = 4 
A = 
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1 2 3 4 0 0 

4 5 6 4 0 1 

7 8 0 4 0 0 

» A (:, 4) = [4; 4; 4] 

A = 

1 2 3 4 0 0 

4 5 6 4 0 1 

7 8 0 4 0 0 

» A (:, 4) = [4 4 4] 

Error 

: Jlla 

»B = [7 8 9; 4 5 6; 1 2 3] 

B = 

7 8 9 

4 5 6 

1 2 3 

»A = [1 2 3; 4 5 6; 7 8 9] 

A = 


4 £jl jJI ^jc. (Jxa. 


4 (jj^J Jj-a*3l 


1 2 3 

4 5 6 

7 8 9 

» C = [A B(:,[l 3])] 

C = 

1 2 3 7 9 4 $ j^q < ^ _ ), r C ^ 1 ^ ^Ic- 

4 5 6 4 6 _J3 4i(441531 j JjVI 2hP 

7 8 9 1 3 

» B = A (1: 2, 2: 3) 
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B = 


2 3 
5 6 

. Jj-aC. .AaJ J^ac. Ig,'O.aC. I Jl^ac. <ijS^a-a£ A 4 ajg, —■ Ja-SU B 3 ^jQ. —.^s\' (J.A ^'i |(JliLa 

» B = A (:) 

B = 


4 
7 
2 

5 


3 

6 

9 


»B = [1 2 3; 4 5 6; 7 8 9]; 
» B = reshape (A, 1, 9) 

B = 


;<JHa 


147258369 
» B = reshape (A, [1 9]); 

B = 

147258369 

1*9 3jjLi.i <3 jiv^xa 3*3 3_uljj3l ^-3jii^a-all jUui jlsuj e5lcJ (Jllall <_gi 

; Jlla 

» A = B 
A = 
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1 2 3 

4 5 6 

7 8 9 

» B (:, 2) = [ ] 
B = 

1 3 

4 6 

7 9 


» C = B' 
C = 


1 4 7 

3 6 9 


J,^axjl , ol l o A JJC. g <i ja.^»Al <C-Lu^a o^lc.1 fu’i 

1J 43 ^Q ■ ^ 11 1 . l i ^ f ^ ^ ‘nr. j iA-llj.^a^l |^ 4 a^o ‘ 

4 * Q m .-* \ ' ^ l A *'» \ 1 ^ V-. LA t t l ^ iWy j 4 4 ^0 . ^ *3 1 ^ ^ 4 ^ Aj^JJ t^lj! ^43LJ 4 

.<-_SAiJI A*J 

.reshape A^iWilb l,gh 5 jiii s^lc-jj <ijs^xll (jja*) Jjila Aa _3 ; JliLa 


» reshape (B, 2, 3) 
ans = 


1 7 6 
4 3 9 

_jjA-all (J-a*j j^a-u> Aju ^)Ja_iai ^_ 5 -lc. Jj_a*ail3j Jj-aC. Aju Jj-aC. reshape A .aJju (J_asu ;A_2a^5La 

.(transport) 

.(3 Aija*^a-a]l ^ ^liiSI ji^.41 UsA^. Ua ; JliLa 

» c (2, :) = [ ] 

C = 


1 4 7 

.(3 J > A ~i» j A Ai ja*^a-a]l (j-a ^lii]! jJajoJI jj^aUc. UalLojI \ (JliLa 

» A (2,:) = C 
A = 


1 2 3 
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1 4 7 
7 8 9 




-3-2-10123 

1 ** j\ a^O ' W i , , ,■ * ^ iQ 1—\ ' /3 ) i' jX- Ab^h]L 2I ^ iQ i /A I ** *1 a^O i /31 

j > A \* II ^5-lc- «.LLVI o4a ^3 ^Ijj dili^-4 LjLum (jl£ 13! Ajilalall 

CS-^J false LS^ (0) (Jjfcl^JJ 1 on; Jaj_4ll A .all j-^aUxl! ^g-&J tflie L$‘\ (1) 4-ajal! dl!3 

I^Ull Jllal! jlALilj .Ja^jil! A aa-v *31 jjc. j. ^-.1 <»!! 

» abs (x) > 1 
ans = 

1 1 0 0 0 1 1 

» y = x (abs (x) > 1) 

,.iaJjl! qa ^)j£l i^JLaja ^^lll x 4i ^ja till) (2> a y <iija. —■ -^1' ^L4j] li& 

y = 

-3-2 2 3 

; ( _gJlj]| Jllal! La£ tAiaJaLall A)jLa.Vl £-a ULaC. LaS AjilaLall AljUil! dllijSx^xll £-a JajlSI (jlaJj 

» B = [5 -3; 2 -4] 

B = 

5 -3 
2 -4 

» x = abs (B) > 2 

x = 


1 1 
0 1 
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» y = B (x) 

y = 

5 

-3 

-4 


l_ujjj 


(j-ajjj a nljlll LflijJVi Jjjj L^llaJ (jj (jS-aj AiLaC. ^Al jjli dlULnll J-a AaJLa ( _ s Ja*J Ujic. 

Jlidl ^ ^alj jA US ‘MATLAB a*J ^ l_ujjj 3I sort jW^I 

» x = randperm (8) (aUIjUc. jl jUj) 


x = 

7 5 2 1 3 6 4 8 


» [y, indx] = sort (x) 

/ . \ . 


y = 

1 2 3 4 5 6 7 8 

indx = 

4 3 5 7 2 6 1 8 

j-aC. Jjt_) J , yaC. j 

» A = [randperm (6); randperm (6); randperm (6); randperm (6)] 


1 2 5 6 4 3 

4 2 6 5 3 3 
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2 3 6 1 4 5 

3 5 1 2 4 6 

» [As, idx] = sort (A) 

As = 

12 113 1 

2 2 5 2 4 3 

3 3 6 5 4 5 

4 5 6 6 4 6 

idx = 

1 1 4 3 2 2 

3 2 14 11 

4 3 2 2 3 3 

2 4 3 1 4 4 

Q jai a 

oJj_a.j^allj Uaj-ioi J > A ”n4l (J_}L J-® l —*_>*■! (jj (_pa*J ^gk ,1}3a1I 

iili ^ill j ‘find _jj& <4*11 isIa (jjaaJL MATLAB ■< b ** <i 

(Jliall liLUj ‘true ^ L^jjual ^aja-s.1 Aa-Jjj (jj5j (_^ill £3 ya jl (JjL 

» x = -3: 3 
x = 


-3-2-10123 
» k = find (abs (x) > 1) 
k = (eMO 

12 6 7 
» y = x (k) 

y = 

-3-2 2 3 
» y = x (abs (x) > 1) 
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y = 

-3-2 2 3 

jl/liLdS j-aC. ^aj Jj^C.^ l ‘Iaj| AjlaJI AuLull dlli ij«- —■ ^s\' (J^uu ^jl find lal' tLj j 

» A = [1 2 3; 4 5 6; 7 8 9] 

A = 

1 2 3 

4 5 6 

7 8 9 

» [i, j] = find (A > 6) 
i = 

3 

3 

3 

j = 

2 
3 

m A3 jJaill _j ‘^al~'f- , 1 a. jj diag jbjVI |AJa^5La 

7 8 9 9 

. 7 8 9 9 

A = 

4 5 8 6 
7 8 9 9 

» diag (A) 
ans = 

7 

8 
8 
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9 

Aij. ^'ic . j ^£1 jj jjlll mi n ‘ max MATLAB ji j4>j 

.L^jisI ja j 

;4jjU.VI 3i jL^A\ <]U. ^ 

» v = rand (1, 6) 
v = 

0.3046 0.1897 0.1934 0.6822 0.3028 0.5417 


» max (v) 


ans = 

0.6822 

» fmx, i] = max (v) 
mx = 

0.6822 


4 

» min (v) 


ans = 

0.1897 

» fmn, j] = min (v) 
mn = 

0.1897 


j = 

2 

4jjUj (jjS aJL^. ^gk 


» A = rand (4, 6) 
A = 
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0.1509 

0.8537 

0.8216 

0.3420 

0.7271 

0.3704 

0.6979 

0.5936 

0.6449 

0.2897 

0.3093 

0.7027 

0.3784 

0.4966 

0.8180 

0.3412 

0.8385 

0.5466 

0.8600 

0.8998 

0.6602 

0.5341 

0.5681 

0.4449 

[mx, r] = 

max (A) 





0.8600 

0.8998 

0.8216 

0.5341 

0.8385 

0.7027 

4 4 1 

4 3 

2 




max (A'); 


[ jlajoi 



[mn, r] = 

min (A) 





0.1509 

0.4966 

0.6449 

0.2897 

0.3093 

0.3704 


•A ^ 


1 3 2 2 2 1 


» mi n (A'); (j^ ji^t) 

.Ajtill 4 _jjUl) 4 

mmx = max (mx) 
mmx = 

0.8998 

» [mmx, i] = max (A (:)) 
mmx = 

0.8998 
i = 


. |4_Ja^5L«» 
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» z = max (max (A)); 

» z = min (min (A)); 

.sum ^J-aa-all l—lLataJ (juflj ;A2a^.5La 

» z = sum (sum (A)); 

Aijiuxall £-a J^LjlUI £j!jj 

tills(J^alxj]l t _ s Ic. SjJidlj tllUja*^a-all 2-ijlc. ^iLlaVlj ‘MATLAB 0<«ljjJ JJ 

|(JiLa (filial]I aI^-uj (_gAj ‘tillsjiv^a-all £A (_4l*l]l tllLLaaJ ctajLui l&li^jja] 

»A = [1 2 3; 4 5 6; 7 8 9] 

A = 

1 2 3 

4 5 6 

7 8 9 

» flipud (A) up-down <>44? <—dS 

ans = 

7 8 9 

4 5 6 

1 2 3 

» fliplr (A) left-right *44 4it_2a 

ans = 

3 2 1 

6 5 4 

9 8 7 

» triu (A) (upper) 4*^' *4^' * j4' 

ans = 

1 2 3 
0 5 6 
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0 0 9 

» tril (A) (lower) AJiLlI «■ .>31 oaLlAU 

ans = 

1 0 0 

4 5 0 

7 8 9 

» g ~ det (A)j (AajS) <3ja.^,41 AAa^a <■-il 

» h = inv (A); (»-a*) 4i>-aa]l <_>->** ejluia. 

» i = eig (A); 4 ijLa-all >Ha 3I ^Lill t—iLua. 

»j — eye ( 3 ) SAa.jll <_Lat 

j = 

1 0 0 
0 1 0 
0 0 1 

» trace (A); ^_jI^ 

ASjLaaI) 

4_alaj dl ‘Aj jjc. Aajll «LjHj ji «LjLj ji 4 jA>! 4i >*^ia Aaj jl •*■ L_S^)aj (ji dlAji IAI 

length jLajVI JLLi. t y-a t4'i5<n MATLAB 0 <«Ljj ‘>daLjll diL L aa.ll L ya *j «.ljaA l.g,-a->> 

:aJ6\\ 5JlaVl lUIj numel j size j 

»A = [1 2 3 4; 5 6 7 8 ] 

A = 

12 3 4 

5 6 7 8 
» S = size (A) 

S = 

2 4 

.(4) oA-aC-Vl AAc. >L1I jx.Aia.ll ^.Aa .,1 Laiii (2) jlauiVl AAc. (jc. cJjVl Jk-i‘i» 1I jfaj 
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» [r, c] = size (A) 
r = 

2 

c = 

4 

» r = size (A, 1) 
r = 

2 

» c = size (A, 2) 
c = 

4 

4iA~i»l .n*JI numel jbjVI >iJ*J 

» numel (A) 
ans = 


La£ c4i jik^aA] (JjJaVI AjlJI (j-ajJa oJ ja.jAI jxA.'mll length jb^VI ' <a\n 

»length (A) 
ans = 


4 

» B = -3: 3 
B = 


-3-2-10123 
»length (B) 
ans = 


7 

» min (size (A)) a 

ans = 


46 



MATLAB 


2 

»x=[l 2; 3 4]; 

» y - [x x. A 2;x. A 3 x A 4]; 


JbuVl SCjli 

.Lgjlc. djLlLaxJlj jLsuVl AjjUjj 4-l.lLi.i d)V^ (JjjLuiSI (Jj^a.21 <_gi -l2 

diUjijj cjI jljuVI (jjflj lillij (n-D arrays ls') 4*jVi dAijL^aJI MATLAB jj 

dlla.a ■ ^ jac. ClaJlaJI Ajtall taLc. JfLdjj ..1 x 21 4_2li!ij LjjL^.1 dllijL*^a2l ^jJc. 4 <^U21 4_jjjxll 
(_j-a Ai,/< c_2t_jj diaa. tdjl_=2 ■ j a.laC.ij l^laml .1x21 dlli ja.^»21 <4 Vi ^ ‘(pagCS) 
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SAaC-VIj ^)JajaiVl j^JA LjjLuiia IaIc- 4jajL-a (J£ t4li<n (ji i_La_Jj 4 oAaC.Ij j 1^4 tlllj A*JI AjjUj <S 

ANi,^. (J£ 

(_J_L^aall Ia& ^g.3 4 _*jVI <4*% tillsaAaJimim liiSlj 4 tillsijQ. —. 4 j«jVI «1A*J Ai. tilliA (jjiJ 

La^I^-IsjI^ 1 ^ \ ^\ l 

Aijiuxail <_u &,jj 

;l^_Aa*j tiLJlj n4 olA ^ AxJ)2\ oJ1A*1a]! <3ijAl^xaII plllil (jfLaJ 

» A = zeros (4, 3, 2) 

A(:, :, l) = 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

A (:, :, 2) = 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

|sJ ^jVl tlij^Ja ^alj t(jAl^ii^aj oAacJ j jlajuil A*jji qa AjjSi^i 4isAA t_allli 

^ Q l ^>\ \ 

: Jlla 

» B (:, :, 1) = zeros (2, 3); 

» B (:, :, 2) = ones (2, 3); 

» B (:,:, 3) = 4; 

» B 

B (:,:, 1) = 

0 0 0 

0 0 0 
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B (:,2) = 

1 1 1 

1 1 1 

B (:, 3) = 

4 4 4 

4 4 4 

4juV! 4-3jlsuVI Ajjljj AA (j-a AA jQl^. 41 fCstlcipC AvnA.iI ^j£-aJ 

:^l£j 

» C = [B (:, :, 1), B (:, :, 2), B (:,:, 3)] 

C = 

0 0 0 1 1 1 4 4 4 

0 0 0 1 1 1 4 4 4 

» reshape (C, 2, 3, 3) 
ans (:, 1) = 

0 0 0 

0 0 0 

ans (:, :, 2) = 


ans (:, 3) = 


4 4 4 
4 4 4 


_liLui La£ (J£ Jjsj 4i a*j size jbjVI 


» [r, c, p] = size (C) 
r = 


2 
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C = 


3 


P = 


3 


ndims 




» ndims (C) 
ans = 


3 

» numel (C) Uc. xsc. jUJ 

ans = 


18 

» length (size (C)) jj£I 

ans = 


3 


Cell Arrays 

vLll/lA JC. U j > A V. /jjSj MATLAB 4-*-] elllij <■-*•» ■* Ij^liJI villi^L*a-a ^li*J 
vAij^J ^2ji*^a-a *•jAll <_£jalj Ap-^C. <iji*^a-a AiliJI 4iji*^a-a (j-a Alii. ^ bliLaS 

((LmilaJLa Ailii-a AjjLij ^IjiLi villijS^^a ^l^kluili ^ajoij) Ai^ic. ^C. 4j]Ij]I <_£ysl ' an; 
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p J^«,<a (j-^J t4jJJ*ll dllijS.jp'a.all £-a (JLaJI (_g_A La£ (jLS Jju <jL Lj!)LaJI tillsjio*xa «.Lljj (j^oLij La£ 
J»jj| 4jjl^l tillsJo-aoi Jc " a d~P OJ& Itl'L-ll tills 

J (Cell ji-*jVlj ^ijLoaoJI ~J• "'*"' ojlc-j JJC- ji jliuiVI JJjlsu ^l^aJLuil yc. LliyLJI tlll3jio*a-a Lili 

.l£UJI Jj dUUJI jlio.li 

i^j-lc. 4-3 V Li 4 jjoiLiS 43 Jj^oos ^1 jAloil tllJji I jj j .LjliLJI ,Jj (Jjo-aJ (jllatLLa (jtliLja lillL 

^JAILuu MATLAB £t-aU^)j (jj jj t { } 4 c. yy~a (jol jsL A jAII i-nVi (ji ililc. i_L^-i c 43 j<i..^,ail 

4J3LaVI tililj (Ll^yliJI tills jLoaos t_aj^)su] (jj.1 jSVI dL 

»A (1, 1) = {[1 2 3; 4 5 6; 7 8 9]}; 

»A(1,2) = {2 + 3i}; 

» A (2, 1) = {Ali Ahmed'}; 

» A (2, 2) = {12: -2: 0}; 

» A 
A = 

[3x3 double] [2.0000 + 3.00001] 

'Ali Ahmed' [1x7 double] 

j.^-Ai V lUj (j^lj 2x2 IaIjju <-i1a 4sjs_oixa£ 4sjaoo^id! j.^.Lj MATLAB ^-aL^ u) 

l,<a-y~a tllLjL oil fljjfc Jokb ^aJ Ijj ^gjuiLoii JfL l j A jAll UbjA <a ^Coalj^jJI Jg.Al Lajlj C 4)14.11 tllLljii-a 
t—liLaJl (Jc t-llx.(joljji J(j) .Vji*-a L-vik tllji.! Ijj A jlA11 tllLjiaoa t. La£ tijjjS 

A jIa II 4-ui (_ 5 -aoou La llA j 4-iJJc. Lu3 (_)ojJj 4 jl4 4j]j JjLall (jl Jc. (JjJ aljluoall jj-a JoliVI 

.l^ooij 4jliJl aAjL^la 4j]U 11 jojLlil ^ i Vnm j t (cell indexing) 


|4 la^^l ^ 

MATLAB <^1-Lw A [i, j] = x j A(i,j)=[x] ^ jfL 

.A Ailidl 43 jL^3M (jo» (i ? j) jt oVw . l t J X 

A [i, j] jjj*^' ‘ (cell indexing) 4_tLJ/A (i, j) jjj*^' tP-Pi 

lIjju LlL tLiLLi (^ji^ (Jc. { } 4_cjo^l (joljii JL (jl (content addressing) (jj^d! 

LIjl^a Jj jki]l (jjJ lAUJI ( ) 4 jjL 1I ^1 jSVI 


51 



MATLAB 


; Jlla 

»y={l,liello', 1>5} 

y = 

[1] ’hello’ [0] 

» y {i} 

ans = 

» y {2} 

ans = 

hello 

» y {3} 

ans = 

0 

; Jli-a 

» ce = {[1 2 3; 5 6 7],'yes', 3 > 2}; 

» ce {1} (2, 2) 


» x = rand (3, 3); 
» y = rand (3, 3); 
» z = rand (3, 3); 
» w {1} = x; 

» w {2} = y; 

» w {3} = z; 

» w 
ans = 
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[3x3 double] [3x3 double] [3x3 double] 

» x {1} = rand (3, 3); 

» x {2} = rand (3, 3); 

» x {3} = rand (3, 3); 


;(Jl!La 


» x {9} = rand (3, 3); 

»x {1} 
ans = 

0.8462 0.6721 0.6813 

0.5252 0.8381 0.3795 

0.2026 0.0196 0.8318 
» x { 1 } (2, 2) JjVl (<jlaJI) as 
ans = 

0.8381 


_a.ii.lj asJ lidl tlili 

» L = length (x); 

» suml = 0; 

» for i = 1: L 
b = x {1}; 
suml = suml + b; 
end; 
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liLilj b l£UJI ijy^i jLjJal ^ MATLAB jj celldisp jWV' jfw 

(JULaJI 

» celldisp (A) 

A (1,1) = 

1 2 3 

4 5 6 

7 8 9 

A (2, 1) = 

Ali Ahmed 
A (1,2) = 

2.0000 + 3.0000i 
A (2, 2) = 

12 10 8 6 4 2 0 

\2J&^ *4 ' Aj j a^IaII ^ a c ilL ^^ ^ ^ l 

;5d>aa cAjI^JI <_£ j*A ^ (J(jjJ Jaia AjlaJI AjkJI Aui^a (jc. <■ aSjA ^ (J^jou 

» A {2, 2} 
ans = 

12 10 8 6 4 2 0 

» A (2, 2) 
ans = 

[1x7 double] 

» A (1,:) 
ans = 

[3x3 double] [2.0000 + 3 .OOOOi] 

(jjuJ Ajj_)a-all dlULnSI L5la. (jV lilljj ijjfls AijluJI L5laJI ^..ui-v] jL Ja^V 

> AW ^ 
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(3<a*JI (jjjij ^11 ^jjjIjS! i"'UjQ. —■ ^rs\' eLLjV Aajj-all (')lajLui 1 ~l<a,V*>*iml L] 

I^LJI (JllLall liilllj .AlaIjiu ji] ^jl-»t.iVI l <al±l Jj^al jSu o XaC-'^\ j tl Ai-v U AluulL 

» B = {[1 2], ’John Smith’; 2 + 3i, 5} 

B = 

[1x2 double] 'John Smith' 

[2.0000 + 3.0000i] [5] 

di-la. SLoj 4 <^a . ^-i j . s->\ 'i* j <i jo .^U SLaj (jl Aj-HaII dlli ijQ . —■ ^sU ^l^aJLuil .lie. i—a jlLall (j-a 
4ijLv^a-a cell jLuVI L*-uii dlliji*^a ^ ^.La.11 (jjiii j»l.laLuil (j£>ajj cAaj!iUI dlULnlli 

I^Ull (JllLall ialj]j [ ] <£• jli Aj.dc. dlliUjLajj Alia. 

» C = cell (2, 3) 

C = 

[] [] [] 

[] [] [] 

(Lj^taJI 4 _jui^)£9j (_£ j’d -all Aiijjc Jjj^)la jjC L^LaJI <a«J ^jLaJ Aili AliaJI Aii—SJ^aj ^2l (jl La 

I^LUI Jllall AllJJ La£ 

» C (1, 1) = ’The does n’t work’ 

Error 

La IaAj AoIA (jAjVl <—fi^jjall j)jfL (_ji t. 1->J t^LlLj AliaJI (JjJl jjuijVl dliLaJI ^ liA Ida-laJluil lil 

» C (1, 1) = {The does n’t work’} 

C = 

’The does n’t work’ [ ] [ ] 

[] [] [] 

» C (2, 3) = {This works too’} 

C = 

’This does work’ [ ] [ ] 

[ ] [ ] This works too’ 
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MATLAB ajL±*JI (j-<a jjuLjVl Ax. (J-jIjSI i—liuiJj 

ojLijdl j Shu L-ajjj t(_5j'A ^ A_j jjc. o^a LiA jjj ,A_jA jI^JI <_gi (_£^ajll la-laJl 

^ a^o * aa]l A * *3 ^*jr*. A-llx^a^l 

AolaJl Aijiuoa *-a J^bull 

(Jli<J! liLJIj 4Ajja*JI Ai 

» A 
A= 

[3x3 double] [2.0000 + 3 .OOOOi] 

Ali Ahmed’ [1x7 double] 

» B 
B = 

[1x2 double] ’John Smith’ 

[2.0000 + 3.OOOOi] [5] 

» C = [A; B] (d*&\ AjjL-la) 

C = 

[3x3 double] [2.0000 + 3.0000i] 

’Ali Ahmed’ [1x7 double] 

[1x2 double] ’John Smith’ 

[2.0000 + 3.OOOOi] [5] 

La£ A.jIaII Ai jLk^a Aj jjaJ Aj- m lx a t ** it j *iS*i ^1,‘A'nnl JAC. oAjAi. f-LodV Aaj AjAiJ (jfLaJ 

: JUI JUJI ^ 

» D = C ([1 3], :) 

D = 

[3x3 double] [2.0000 + 3.0000i] 

[1x2 double] ’John Smith’ 
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» C (3, :) = [ ] 

C = 

[3x3 double] [2.0000 + 3 .OOOOi] 

'Ali Ahmed' [1x7 double] 

[2.0000 + 3.00001] [5] 

tiiUj jL2j L!)liJI e_aba. jl Aibial V Ai^lj £jJalj-a jjju] reshape jbuVI 

: juii JUdi iib 

» x = cells (3,4); 

» size (x) 
ans = 

3 4 

» y = reshape (x, 6, 2); 

» size (y) 
ans = 

6 2 

(vyi>. size jAjVI lilliSj d^c. jj jj*j Ai j<usia Aji JA4 j jjju reshape jAjVI jl ij\ 

.t-llajflj^all j-a LS^ 

_ji_j 5*11 Laaj LajIjSj (_ 5 - 1 c. (J--a*j di j-v dilij» <^a< ^-a (J-aLijllj repmat jb*jVI 'U»j ^11'^ 

.sjjlkdl 

|(Jl!La 

» y 
y = 

[] [] 

[] [] 

[] [] 

[] [] 
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[] [] 

[] [] 

» z = repmat (y, 1,3) 
z = 

[] [] [] [] [] [] 

[] [] [] [] [] [] 

[] [] [] [] [] [] 

[] [] [] [] [] [] 

[] [] [] [] [] [] 

[] [] [] [] [] [] 


LjLpJ 'Aj Aj£]j t( ,isjVl £-« ^C. 'ijAa]l AjLiaJl MATLAB Oja (j>a£j 

. dlLa ^^ic. jjLi-all «.Lajoil j (jjjLixll AlLi. ^gk La£ (j^a (J^alstiJl 

^LulLuJ) l_u£jj 

cs-^'j ASCH (»j-3 C>-* aja^ Cjlijl^a <_>« MATLAB a*J ^ Aj _>«<_alfcj 


» t = How about this character string?’ 


t = 


How about this character string? 
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» size (t) 
ans = 

1 32 

» whos 


j I^jUUj .lie. j lg-adll jjilLoSl ^Lajoii j^ajC. jl*j| 


Name 

Size 

Bytes 

Class 

ans 

1x2 

16 

double array 

t 

1x32 

64 

character array 


Grand total is 34 elements using 80 bytes 

4_l.iIl.iSI ^3 j mjj .e.} J-a A_j aS,l.^»Uj A,lil-^<a AlaLuUJ Aj^J (_1lu5I-uJI (jl 

4 ^ll dulj 8 (jC- silSSll CL_S^a. (JS (jjjjlj Jj ^liaj Jllj ‘Aij3jL*a<« l j.^.'ir. 

A-j^yaj ALuiluiS ASCn (J-jSLdll Jj .AS^SI Aic-Ldia jl AjJdtSI Aija .^^S' j . ^»l V- ^a j .^aic. 

(JULall ^ La£j cdouble jt*jV! ^l.tadml ji aLl h IliiSI Jc. 4_idaljJI dlLLa*JI (j^aju el^^V - 2 a£a 

:JUI 

» u = double (t) 


Columns 1 through 12 


72 111 

119 32 97 98 111 

117 

116 

32 116 

Columns 13 

through 24 




105 115 

32 99 104 97 114 

97 

99 

116 101 


114 


Columns 25 through 32 

32 115 116 114 105 110 103 63 

» char (u) 
ans = 

How about this character string? 

» char (u (1)) 
ans = 

H 
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Sj3jj-41 dllajQj.^<all £^a CLlljj! (Jf4 Igjtx <J-alx4l (j£-aj lillil cdlliJj**a-a Jfc <Jjoi!/L 4I (j) LaJj 

cMATLAB ^ J 


» u = t (16: 24) 
u = 

character 

alyLc-i (JULall ^^.3 24 (J) 16 Ch* (jj.Wi L-aS LaLaj (Jjui!iL4l 

character 


» u = t (24: -1: 16) 
u = 

retcarahc 

-C5 joi£c Jljij character A*i£31 Cxaj Uaj 

» u = t (16: 24)’ 
u = 


c 

h 


a 

r 

a 

c 

t 

e 

r 

.(Jjila)jj.la 2_iLaC. Jic. J ycC. <i jL^a Jj character ‘CaK <Jjj2lJ Ua 

; jVlSj 4 j Clllijik^a-41 ^c-aJ (j^J 

» u = Hameed '; 

» v = Aiad'; 
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» W = fu v] 

W = 

Hameed Aiad 

lJUll (JllLdl LaS jjiidl ^joil Sx-LiL (jj^j aIuAjJI disp ^ ^-ajaiJj 

» disp (u) 

Hameed 

(jl L-La^j (j-^J c^)la_uil a^C- (djli j«l^ alj La£) 4j_^a^)]l jj| ^j^ajj 

^3 LaS SjjLuila ^jlajoiVl (JS (JjJa (JjtaJ dllc.lji]l ^lAkluil L_laj lilli! taA^C-Vl (j>a LjLuiIa 1-i.lC. 

: JU1I Jllall 

» v = ['character strings having more than ' 

'one row must have the same number' 

'of columns just like arrays! '] 

v = 

character string having more than 
one row must have the same number 
of columns just like array! 

La£ tJjJall 4..4\“A,a aIaLulo (j_d li£)Uajl jlajuiVI eJA*ia 4 u-A 4i jkxsiA char jIsuVI ^g- u iijj 

; JUil Jliall ^ 

» legends = char (Wilt', 'Russel', 'Kareem', "Bird', Magic', 'Jordan') 
legends = 

Wilt 

Russel 

Kareem 

Bird 

Magic 

Jordan 

» size (legends) 
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ans = 

6 6 

(jjiSaJbj Ajja j Jjjaj 

dlULnll 4 j.H*JI ^ulUll tllVl^-SI <j-a AjA*Jl ^ t—ic. jj ^3 

fprintf j int2str j num2str jW^W MATLAB g-Lj jj ^jJh .Lj>>jJI cL^ddl 

; JjjaJjil ^^gic. AiJllSI AJlLaVl lihllj tAjjaj cLj^Lu (JjjaJil L&jJC-j 

»int2str (35) 
ans = 

35 

» class (ans) 
ans = 
char 

» num2str (3.5) 
ans = 

3.5 

» class (ans) 
ans = 
char 

» fprintf ('% 4.3f\n', sqrt (2)) 

1.414 

» size (fprintf ('% 4.3f\n', sqrt (2)) 
ans = 

1 1 

|(JliLa 

» radius = sqrt (2); 

» area = pi * radius A 2; 

» fprintf (A circle of radius% 6.4f has an area of % 6.4f, radius, area) 
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A circle of radius 1.4142 has an area of 6.2832 

.area radius <-^ui % 6 . 4 f 4 , » , u^ l 4 a 332 J 

4-Ljla) J4f 

» S = ['A circle of radius (num2str (radius)), has an of(num2str (area)) '.'] 

S = 

A circle of radius 1.4121 has an area of 6.2832. 

AjJJC AjJ-ajl! Jjjaj 


^Ija T 


» S = str2num ('3.5') 

S = 

3.5 

» t = ['3.5 ▼' 'sqrt(2)' ;'T1.5' 'TTTT9.5'] 

4_jjl_ulia (J| jb) (jj 

t = 


3.5 sqrt(2) 

1.5 9.5 




» str 2 num (t) 


ans = 

3.5000 1.4142 

- 4_l33C. AA 

1.5000 9.5000 

» t = '[3.5 Tsqrt(2);T 1.5 T9.5]' jjc. jk^Vl Jljlai <ji 

t = 

[3.5Tsqrt(2);T1.5T9.5] < - 

» str 2 num (t) 


ans = 

3.5000 1.4142 

1.5000 9.5000 

.(_£jAi aIuiLu S3 ja Ajj-aj ‘duiluJ AjI-iJI aLI findstr 3 j*j 
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» b = Peter Piper picked a peck of pickled peppers'; 
» findstr (b, '▼') 
ans = 

6 12 1 9 21 26 29 37 


» findstr 
ans = 


9 13 22 30 38 40 41 


» findstr (b, 'cow') 


l£UJt Aijiuxa 

' "A-al Clur*. dlli^1,‘A'nnl jlC. A K uioll (Ja. (j£-ajj iji*')} jlajai (j-a AiLiadl dllc-lji]! 

(J_ui!AuJI £a L!AaJI Ai ^al.A'nnVI tL!AaJI Ai ji*^xa (j<a> A dlULnSI J£ £jJaJ 

.Aj j-ajll 

Jliidl A_inJ LaS tdiij iAjatiA-all ^ 

» C = {How’; ’about’; ’this for a’; ’cell array of strings?’} 

C = 

’How’ 

’about’ 

’this for a’ 

’cell array of strings?’ 

» size (C) 
ans = 

4 1 
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A^a^ll UuU! <jk IaLLo^AjluiI lillij tL!>UJI p-LouV | | 4c~- ja-v AI jjjljai ^aALuu 

l"\ \ 1 ^ 0\ A A \ i l\\ i l\ 

L <& cillij tdiliLaS dili jkx^A ^j^i*jj 


» C (2: 3) 


'about' 

'this for a' 

»C([4 3 2 1]) 

ans = 

'cell array of strings?' 
'this for a' 

'about' 

'How' 

» C (1) 


'How' 

» size (C (1)) 
ans = 

1 1 

L^yLiJI C (indices) <jV , -4Bj ‘L!iLa. dila(jc. ejLc. (jVi ^jlnSI d2l j La 

^IaAj. ml tiLilc. 4-jli. Clljjia^a aAA <_£j-la. ^ V Aj£3j at laat-dl 

: JU1I Jtlalt La£ J\ 

» S = C {4} 

s = 

cell array of strings? 

» size (s) 
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cell array 

(JliLoll A.llll LaS c<iuilLa Ajj^aj <34i jL^xa Clilj jli^o char 

» S = char (C) 

S = 

How 
about 
this for a 

cell array of strings? 

» size (S) 
ans = 

4 22 

La£ cJ^u (Jjoi!/Lu] 1 4£.L*^a Cellstr jt*jVI 

» cellstr (S) 
ans = 

'How' 

'about' 

'this for a' 

'cell array of strings?' 
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» x = input ('enter x: ') 
enter x: 

n = input ('enter n:'); 
m = input ('enter m:'); 
for i = 1: n 
for j = 1: m 
result (i, j) = i A j; 


jaVIj 


;l^la <u1ac. Jj <JLi..£U ^n-o o^c. tilliA 

:input - \ 

:0) JH* 


.jljtVl JUj) :(f) JH« 
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end; 
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clc; 

clear; 

z = input ('enter name', 



string 


«.LojoiI \(T) (JllLa 


ja j£jj ^ylc.) JLkJ^U AujIj AiLua -T 

; JHa 

prompt = {'enter x'}; 
def = {'20'}; 

dlgTitle = Input for my program'; 

lineNo = 1; % ^ 

answer = inputdlg (prompt, dlgTitle, lineNo, def); 

x = str2num (answer {1}); % ^j £* num J) string 

^j>a JjVl Aajall 



;l^la £-li-a 

:disp ' 

:(M JS* 


»d = 15; 
» disp (d); 
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15 

» a = 'all'; 

» disp (a); 
ali 

» sum = 9.8; 

» disp (['sum = num2str (sum)]); 
sum = 9.8 




:(n JH* 


:(*) Jl* 

» disp ('computer'); 
computer 

; (^ 

^jj 4_La^. (JS) 4-LaaJI (jAiJa ^dllj 'CajS disp dLijia^a (jjfL (j) L - la-l 

; (Y) 

(jl i. l ■> ;) oA^.1 j] 1 4_LaaJI <allkx A_ut_u dl j 'CajS l jjtt jjSI disp dLjla^a (jjS klla. ^ 

.(((T') Jlia) [ ] OjjjjS u^uija cgi ^ 


» msgbox ('ok', 'result') 




(l 5A^J ) AjC-lda l_J_jHa>dl £ t _ s jai]l 



imsgbox -t 


69 













MATLAB 


:fprintf (H 

:0) 

»y = 1.2; 

»x= 100.5; 

» fprintf ('variable x is % 6.3f\n', x); 

» fprintf ('variable y is % 6.3f\n', y); 
variable x is 1.200 
variable y is 100.500 

a jjlill ^ju 3 t^La <-j!il_^a 6 ^ AjL ^ j 

:m JHa 


» fprintf ('% 8.3f\n', round (3.8)); 


4.000 


; ( ) ) 


%c 


%d 

C5 j2»c- 

%e 


%f 

AiAj]l 4 Wa’ill 

%i 

lSJ 4^ 

%o 


%s 

CS>J 

%x 

Jlit ^gjalljjal 


;(Y) A^Xa 

4_lajiLa ojjli ejljlsuVI AjliiS (ja «.LajuiVlj .il.iC.VI Ac-lda 

.Command Window ^ 
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JaaJI 

tAl-iJaljjll C1 iLiIa* 1I ^aC-Aj La Via 5_jjlL<Jlj 4, }'4L ball dl j\<a»H MATLAB ^aLjjj 

1_laA ji ^ ^ • 1 ^ 1c. i.'t -N.J C 5 ~^ 4ll_uibU 4_jj^l ^ \<~- (Jj A _LLxall C1 AIaI_xa1I j dll jL»\l 

.(True/False) 

jjf. JAc. tj;\ (jj 4_jjlLa]l CjLiIaC. j 4 jHaioll ^.j-a-s £^a l MATLAB 4*3 jfi*J 

4_jjlLa31 dLiLaC.j 4_ii3aia3l jjjLxj]! £-1jA] (jjfLj Ia£ ‘FalSC jL*a31 TrUC jA LSJ ^ a 

.False <J^ o-® jLia True <j-® a^.Ij ja*JI ^ j*j 4,)'4Lia dli jL^a (jc. ajLc. 

,4jA}*J 1 Jjjl*i31 (j-ad liLui Ig-aAkluil Cilia jAi^aII Ajjjc. 4ijla (jjiiij 

Relational Operators : (<ja£UJ! J^ljaJl) 4 Jj 11 a}! 

iJUll (JjAaJI 4 _^jAa3Ij 4juLa 3I 4jjlLa3l dlljLjyi cJ^ AijlLaJ! d3)Lal*A ^jAjJajj 


i-Luajll 

AjjtLalt JaIxa 

^ja 1 

< 

^jLoU 

<= 

c> 

> 

(_£jLuU jl ^£1 

>= 


71 




MATLAB 


^jc. Ia jj^aj etjLuiAl sjLj] 

= = 

SljLuiAl ^alC. OjLujl 

~= 


<3jq isia (jjj 5_jjlLal3 jj (J^ij L$J (jJJfl jLj^a (jj_J 5jjULa]l cll5LaL«-a (j£-aj 

4_ijli]l AijAj^aAl ^jj^Jj tJjLall 11*J! AijAx.^-iAl £ya Jj»ajc. (J£ AjjlLa ^JLaJl alA j JjLa J1C.J 

:0) Ji^ 

» a - 1; b = 5; 

» x = a > b 
x = 

0 

»A=1:9, B = 9- A 
A = 

123456789 
B = 

876543210 
» tf = A > 4 
tf = 

0 0 0 0 1 1 1 1 1 

£$1j-a 4_ajUJl <3jS,w*iAI jU.j^aVI j^JaJj c4 (j-a jj£i A O'® J> A All lj.li.ji lii 

.A > 4 La lie- 1 (»A)^ J$-2aJ ' <a\n ij\ < 4 Lalic. j> A All 

» tf = (A == B) 
tf = 

000000000 

.B jl.waAl j> A'lajl ^jLul) <^111 A _>-Ajc- jLij) LiA fJ lii 

;AJii.5La 
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.Hjdl (jjjjil-a AjjLLaJ ( = = ) tlalli-a Ujjoi (jl j'hm ( = = ) J ( —) uW 

4 jlaxJI £-1^)^] jLLujV ( = ) \ oiu t(jjjjl_uil<a LjjfLj ^aJ 13] (jjJjLuilo lil£ 13] A^.lj 


<]La. ] jlLAj (thr L>° A^ <_ji) dll.la.lj l& J> A V- AjilaLa ApLai Aijij*ia« -111Jj] ;( ^ ) (JllLa 

.(thr j' t> ji^al 

»inddent = [10 17 22 0 7 3 2]; 

» thr = 7; 

» y = (indent > thr) 


y = 

1 1 1 0 0 0 0 

AdLa. cs-^) 'a' 9 J^al j (thr L)-”® A"^ AjLa. ^_^i) j' A ~iAl l& jxA_ic. 4i-lli jj] • (Y ) (JliLa 

.(thr cSjLd j' t> j*-^l 


» z = inddent .* (inddent > thr) 
z = 


10 17 22 0 0 0 0 

Logical Operators: (AjSlalall AjjjkLdl d!labudl 

dl/LaLxAl ^Ldl (Jj.l_aJl j g Aj cA_ijlLdl jjjLsu ji 04.lJ 4_aj jla 4 4aIaiAl d!/Lal_*Al j3jJi 

: MATLAB ^ S-sj^jAI <jaLid! 


uLhdjl) 

JAxaI) 

(j) AND 

& 

O) OR 

1 

(A 5 ) not 

~ 


;4jU~AI dl^yLaUiAl ^I.Valml ^^Ic. <]!LaVI (jd*J LajS til] ^.liiuij 


» a = 1; 

» b = 5; 

» x = a ~= b 
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X = 

1 

» b = (1 == 1) & (2 ~= 3) 
b = 

1 

» b = (1=1) I (2 ~= 3) 
b = 

1 

» b = (1=1) & not ((2 ~= 3)) 
b = 

0 


» A = 1: 9; B = 9 - A; 

» tf = A > 4 
tf = 

0 0 0 0 1 1 1 1 1 

4 (j-a Jj£l LS^ A j > A V- jLa-jlj ^ 4-Ua. 

» tf= ~ (A >4) 
tf= 

1 1 1 1 0 0 0 0 0 

jlL^aVI £31 j-a ^^-isuj 4*5iLu>3l Aa-mJI t. lb; ^L-aljjJI ^15 .ii! 

» tf = (A > 2) & (A < 6) 
tf = 

0 0 1 1 1 0 0 0 0 

.6 (j-a cJ^lj 2 j-a J^l A j-a jjfL LaJiic. ^a.lj JJstll ojLwJl .Iwj cilia. 

J-alsLAil 4jttua) 
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AjAj-ujV 4_-aJalil! (j-a <_C- j-a^-a c _ s _l] l.Vn..j.a < a j jj»*i A_a_ib MATLAB 0 -aLj jj ^jJL 

Cllli CALal*-all fAsHj (Llll! 4jan.iV! dllj Cll!iLaljt-a]l JjS LLtll 4 lanA/l dilj Cll^Laljt-all (■.luiaJij 4(d<aljLA3! 
^laIjj IaJjju 4_}i±uil ^C-lj3 (Jj.laJI .O^aJI LS^) .jLalJ! j<a AjjLuiaJ! 4jan.iV! 

.MATLAB 


4 J»n “V' JjiulA 

JaIjlaI! 

c>V! 

( )o4A' 


(.A t A } Sj ai 40^1 


(~) c^l «>*] 



(./ t /) ^yaSl! t (.* C* ) <_1 jail! 



(_) £j]Jlj t( + ) £**1\ 



(;) jii.lal*ia]l jjlLaill <J-al*-a 



‘(>) t> J& ‘(<=)c5jLaJ j' t(<) t> 

(— —) oIjLuiaI! ^Jic. 4(— — ) aljLui-a]! c(>=)(_£jLul) jl j<a jj£I 



and (&)cA^' e^> 

C5 1 

ftn 

OR (1) JaU^I! 


* IF-ELSE-END Ai^l 

4 ojU~i!l ^ajjJ jLli.1 (jc. ^jU £-1 ji.) bUlui! jJjl (j-a <C- j-ai^a t . ll J) -iS 

USj if-else-end MATLAB ^ ^ 

if expression 
(commands) 
end 
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5 ajjj dj il£ Ii] end j if u jjJ j*5I <j 


(commands) I - 


iiU'j .true uj^ 3 (expression) 


» x = 10; 

» if x == 10 
disp (’ok’) 
end; 


if-else-end tjljUA Luj 3 <jl£ lilj 


if expression 

(commands evaluated if True) 
else 

(commands evaluated if False) 
end 

Aiii Laiu ctrue k<ui3l expression lilllal JU. j-aljVI Cy* tsJjVI <c-. isYu « tiua. 

.false expression lilllal lit auIjII <c. 
(JSjUI if-else-end jj;* - ' 3 ' tdiVt^. s^c- i^IUa Cu 1£ lijj 

if expression 1 

(commands evaluated if expression 1 is true) 
elseif expression2 

(commands evaluated if expression2 is true) 
elseif expression3 

(commands evaluated if expression3 is true) 
elseif expression4 

(commands evaluated if expression4 is true) 
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else 

(commands evaluated if no other expression is true) 
end 

AliLaVI liLlIj 

» x = 10; 

» if x == 10 
msgbox ('ok', 'result'); 

» if x == 10 

msgbox ('ok', 'result'); 
else 

msgbox ('no', 'result'); 
end; 

:(n JH. 

»x = 11; 

» if x == 1 
disp (T); 
elseif x == 2 
disp ('2'); 
else 

disp ('3'); 
end; 

3 
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cVJI (j-a Ifc-lic. 4 La Jajoi ( _ 5 -a£ jLiikV JJ^la ^bA*i bLaJC.) j^ljl bAk 1 nb 4 _JL^jk Lake. 

bal*JI I3J switch-case ^l.lkLml 

switch expression 
case test-expression 1 
(commands 1) 
case test-expression2 
(commands2) 
otherwise 

(commands 3 ) 

end 

expression >£*bl uJ-b .Aj>aj aLoiLi J\ bj-ia bxc. LJ Laa expression uj-^j s- 1 -^ 
^jLuu bjj .JjVl case Sjbc. g4 test-expression 1 j^*bb aLLJI bk^dl 

Lai .end SjW*JI Iaaju As«ilj]l dbuLcill (commands 1) j-djVI bAk 

(jjboJl JllaJI expression ujb^ ‘cs^blll -Lj-bl j/Ajb 4 JjVI Jaj2JI (jAVu ^ bl 
bbjj joi 4 jl ^jLujj bjj ,b_iib]| case »jW& test-exoression 2 cj!J_j*JI 

^ si jLulJI case #jWc. tj\ Jjbk 5 bj .end »jbc. ^ cjIjL^I kb j (commands2) 
.otherwise SjL»JI gbl (commands 3 ) j-'jVl bik Ukc. 4expression 
j^aljVl dlLc. jpa^^a ,*1 jAn ^ak-uj <iL SWitch-CaSe Ak-a L)^ abjjji ^bl £■ jbJI ^ 

bbtiJI AikVl <bblj switch-case Aijj^al] bjball 

l£D_Jgf 

x — 1; 

switch x 

case { 1 , 2 , 3 , 4 , 5 } 
disp (’1.. 50 ; 
case { 9 , 10 } 
disp (’ 9 .. 10 ’); 
otherwise 
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disp ('this is impossible'); 

end; 


1..5 £'>yi 


clc; 
clear; 
n = 3; 
switch n 
case {0} 
m = n + 3; 
case {2} 
m = 'ali'; 
case {3} 

m = magic (n); 
otherwise 
disp ('error'); 
end; 

disp (m); 

8 1 6 

3 5 7 

4 9 2 


x = 2.7; 
units = 'm'; 
switch units 
case {'inch', 'in'} 




:(n JH. 
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y = x * 2.54; 
case {'meter', 'm'} 
y = x / 100; 
case {'feed', 'ft'} 
y = x * 2.54 / 12; 
case {'millimeter', 'mm'} 
y = x * 10; 

case {'centimeter', 'em'} 
y - x; 
otherwise 

disp ([Unknown Units:' units]); 
end; 

y = 0.027 
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j'j^'j u'jj^' <-U?-1> MATLAB 

for 

^Jaxjj tA.na^a aji-aAjj dll^-all (j-<a -i-ijd ^)-aljVl tj-”® ^ j-®>^ e-ilc-L for iAUA ^jii 

La£ for AiLJ Aalsdl 

for i = xl: x3: x2 
(commands) 
end; 

cs-Sj xl^LLVt end j for u*? (commands) iau <1u*. 

;^31j 3I (Jlldl ^gk LaS ,x3 tAjl-iLa e-sL^jj x 2 Aajall 

; Jlla 

» for n = 1: 10 

x (n) = sin (n * pi / 10); 
end; 

» x 

X = 

Columns 1 through 7 

0.3090 0.5878 0.8090 0.9511 1.0000 0.9511 0.8090 

Columns 8 through 10 
0.5878 0.3090 0.0000 

LaS a51c-1 _jj > nVi ^j^aJj 
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<jj^ ‘AjUjII end SjWc- cs^ SjCsdl 4-<uij <—11*^ t, i->j 10 J] 1 (j^> n 2 4-<ua <J£ <2?.l ^ 

.n = 10 J] d*^ C5^ j n = 2 «.jj2 I g2 uj^ 5 j m = 1 j7' ®jj2 I ls* n A*ja 

.(1..10) '£ 'AjjIjjoic- jl^c-i 10 .^2 jj icJll-a 

» array = randperm (10) 
array = 

82 10 7436951 

» for n = array 

x (n) = sin (n * pi / 10); 
end; 

» x 

X = 

Columns 1 through 7 

0.3090 0.5878 0.8090 0.9511 1.0000 0.9511 0.8090 

Columns 8 through 10 
0.5878 0.3090 0.0000 

.array a2j aUa*>a (10) j (1) (j^? aj2 jJjc. L^a Ua n AilaJI jj*1a 2 ^.1^ 

;A,Ja^k5La 

(JH2I ^gk La£ tAikljla for 6-^C. sLujj] 

» for n =1: 5 

for m = 5: -1: 1 
A (n, m) = n A 2 + m A 2; 
end; 
disp (n); 
end; 

c»>7‘ 

1 

2 
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3 

4 

5 

» A 
A = 


2 

5 

10 

17 

26 

5 

8 

13 

20 

29 

10 

13 

18 

25 

34 

17 

20 

25 

32 

41 

26 

29 

34 

41 

51 


» for i = 1: 10 
disp (i); 
end; 

c»>7» 

l 

2 

3 

10 

» for i = 0: 2: 10 
disp (i); 
end; 

0 

2 
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4 

6 


10 

» for i = 10: -2: 1 
disp (i); 
end; 

e»>y» 

10 


6 

4 

2 


» for i =1: 10 


for j = 1: 10 

mult (i, j) = i * j; 
end; 




end; 123456789 10 

2 4 6 8 10 12 14 16 18 20 

3 6 9 12 15 18 21 24 27 30 

4 8 12 16 20 24 28 32 3 6 40 


10 20 30 40 50 60 70 80 90 100 

WHILE 

for eiilala. CjIjJI A^a JJC. I Ait i—lLutaJl ClLLaC. while elllila. 

La£ while 4ilaJ A-alstll 4 jIj£ (j£<aJj ttlll jj j-aj]l (j-a I'm, ..a 1.HC. 
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while expression 

(commands) 

end; 

ji bdUa end j while oh (commands)^'^' ^jlui 

,bjL« b^c. expression ba-nj U sA&j t(true) US expression 

Idjjbf 

» x = 1; 

» while x < 25 

disp (x); x 

= x + 1; 
end; 

1 

2 

3 


24 


» num = 0; EPS = 1; 
» while (1 + EPS) > 1 
EPS = EPS / 2; 
num = num + 1; 
end; 

» num 
num = 


53 


i£DjJbf 


I^JaU/La 
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s = 0; 

for i = 1: 100 
s = s + i; 
if s > 250 
break; 
end; 
end; 


e»>V» 
i = 22 


s = 253 


j whilej for kala. o* Z. kajjL 

(while j for sj'^ ^t5^ 
s = 0; 
x = 1; 

while x < 100 
s = s + x; 
if s > 250 
break; 
end; 

x = x + 5; 
end; 

c»>v» 

x = 51 
s = 286 

|4Ja^5La 


AalaJI ^ja £ jikj (jli ^)j£l (jAjJa A*ilj 4ila. (jAjJa break 4 ojh'ill d).1a.j I ji 

.^)j£Vl dllaiaJI ijA jAj AojlxlSI Igji t_ijL^a ^^HSi 
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MATLAB ^LuaLiJj CjULnii Ljlil 4 

A-x^ilA j c MATLAB lL®*- AaLui - j^a.jdl ^didl (_jj Jjdi (jdaj 

icA save j*Vl ^IdU (jjjL c> *dLj ‘MATLAB 

» save 

alLj Aaujb^a <■ lla ^ (Workspace) cf®*-^ a^Lm ^ sj ja.jdl dljj*2dl 2^-®^ uA^ 1 (Aj 
a.,>^»\.a 1 I j cAdLiill 4 ,x.\..xsi dL dLilall e^_A JaiLajj ,^ 1 —aJI ^ A oil (^-3 niatlab.niat ^-“>L 

Vj ‘Aidl (juflij dl j-iildl «.La_uii (j jdij La£ ‘Aic -1 Ai^jj ^d]l (Jdd ^^ic. ‘MATLAB 

djdl dliLall £-Jjjl Adj LaLaj Aialj!La ^A Laj] ‘Aliluia (Jjjb<al dli MAT-flleS dlaLa _jy m * 

^IjiVl cJA <j-a <di2j dlilaJI y* Jjij (jl cjJ jdi ^jLl m'l jl ‘MATLAB JJ 

> flLall Aj^ald AaJl*-a Aji «.lj^l (jj.S (_£^)a.Vl 

; ( _gJlj]| (JllLall fjk La£ Ai»-a dljdLa Save _>®Vl ^A*nin (ji (jdaJj 

»save varl var2 var3 

^1 j.id ji o-^ajj ‘matlab.mat < dldl t>-d var3 j var2j varl dl>didl ^ 

La£ save _>®^ll <Jji .LjmjS <dLa]l 

»save filename varl var2 var3 

Aa_uiI t_a_la ^j-a-d varl, var2, var3 dlj_Jtla3l jd L aLLjoJI 3_ajWill 

.filename.mat 

LaS save _>®VL U jLdl ^ ^1 dLL2l dULa yH\ life ^LL j| save _>®Vl load _>®Vl l >uSI*jj 

:<A 

»load 

(_gj *\yjA Vjl Ajdj Laid matlab.mat <■ LL®l l jda Ud ^1 dljdidl <3-aa. ^aj 
A_ij_}da]l dl^)d!La]l «.La_uil ^adj .MA 1 LAB 0<aL^)j] (dadl jLuia jl ^LaJI da. -all 

(JLa. ^ ®3 L Jl ^La_uiVI dlj dlj-dLlI <_ 3 j -3 (J-ad_uij ‘(J-asiJI a^Lui ( _ 5 _s matlab.mat *■ ® ldl 

_Ia 
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A-dlijj c_L_La.il |s_uj 1 (jl tj (MAT-file) i c-.'g.lx 4...'m.^a dl j-iiia (J.j^Vilj 

; Jb LaS dljjilttll 

» load filename varl, var2, var3 

. cWll Aa.Lui Jl varl, var2, var3 dlj^ildl dl^j filename.mat Ua ^ ^al 


AjJC’LaH LjlJbuVlJ CjUJlJ Ljlg>J4-\4ll CjIJUjI 
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‘-4C.J A-V CjIJUuI 

Ja-uijl ^Lill (JULall till jS-iijj tdlix. j^-n. 4_jjlLaj jLjjAV £jl jJ 0 . 1 C. 1VIAXLAB 

;Sl jLuiaII jLli.1 

» a = rand (2, 5); 

» b = rand (2, 5); 

»isequal (a, b) 
ans = 

0 

»isequal (a, a) 
ans = 

1 

;<JLi.An Jajoij tjA "o j J\\a\\ t Vwj unique 

»a=[2: 2: 8; 4: 2: 10] 
a = 

2 4 6 8 
4 6 8 10 

» unique (a) 
ans = 

2 

4 

6 

8 

10 

La£ ismember jbuVl j^c. (jjlajjaij (jjj 4£jiabdl i».ll <c. aj-isj (j£-ajj 

» a = 1: 9 
a = 
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12345678 9 

» b = 2: 2: 9 
b = 

2 4 6 8 
»ismember (a, b) 
ans = 

0 10 10 10 10 
»ismember (b, a) 
ans = 


1111 


j^a jUjV union 


» union (a, b) 
ans = 


123456789 

intersect Jl*4 

»intersect (a, b) 
ans = 


2 4 6 8 


.tJjJC. j-ay* a (jjj setdiff Jl*4 


» setdiff (a, b) 
ans = 


1 3 5 7 9 


[4 ]a^5l a 

.Ll5la. till! j\ A)j-aj Clllijik^a-a ^C. SjLLuill tllLLa*JI <j£-aj 

Cnl) Jbul 


diLiLasdl ^-a_uiJ Lsuljj ^c-aljull (j-aj-l tliLui L&UjSi A-lila'l^l tll5LaL*-a3l AiLlaj 

a]) jljftVl (j-4 Alx^aiLa tlllll ^ic- 4jaU'^'l 
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» bitand (3, 4) 
ans = 

0 

» bitor (3, 4) 
ans = 

7 

» bitxor (13, 27) 
ans = 

22 

» bitcmp (20, 5) 
ans = 

11 

» bitset (30, 1) 
ans = 

31 ^ 

» bitget (30, 1) 
ans = 

.11*11 la!I 

0 

» bitshift (3, 2) 
ans = 

12 

» bitshift (12, -2) 
ans = 

3 

» z = [7 5 4 ; 3 8 
» circshift (z, 1) 
ans = 




^ (jjfL V* * (JA dull 


r * JjVi dull L_»k 


(^jj*3 ja) jLujjII _jl 


(^jj*3 j)\ 


9]; 
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3 8 9 
7 5 4 

AjJfrlii! CjljbuVI 

<jij ^c-IjS ^gJI jIjxVI Jjxj (s 5-ill j-aljVl (j-» MATLAB jj 

(jjjl—suVI j—x jl.ix.Vlj j|j_c.Vl (jxj cJ-jj^-^I ..'*<j a_j j-°j cU-5Lu ^i_k^a 

:<^ ^ dec2bin ‘bin2dec 

» a = dec2bin (17) 
ans = 

10001 

» class (a) 
ans = 
char 

» bin2dec (a) 




ans = 

17 

» class (ans) 
ans = 

double 

» dec2bin (17, 6) 
ans = 

01001 

(jjjljuVI J-X (16 JJjdl Lg-lS JjlSI (JjiLui! (jjSL) < 

» a = dec2hex (2047) 
a = 

7FF ^ 

» dec2hex (2047, 4) 


ux AiuJIj Aj^)joulSI jIjc-VI (j^j 

^ dec2hex j hex2dec 
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ans = 

07FF 
» class (a) 


ans = 
char 
» hex2dec (a) 
ans = 

2047 

» class (ans) 
ans = 

double 


\ 

g?>J 


AjC' jlil 

|^_gA JljJl Aal*JI 4jUA-a]lj .MAXLAB Ail £uilj 
A\ 

lit 111 

[outl, out2,..., outn] = function_name (inputl, input2,...,inputn); 
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»x = [l,2, 3,4, 5, 6, 7, 8]; 


» y = [11, 12, 13, 2, 9, 70]; l ^j ^^ 
» avgx = average 1 (x); 

» avgy = average 1 (y); 


■U\ll\ aJL^\ yk US 

: 0 ) JS* 


function result = average 1 (z); 
L = length (z); 
suml = sum (z); 
result = suml / L; 


> jail ijJI 


J 


» avgx 
avgx = 

4.5000 
» avgy 
avgy = 

19.5000 


£l >vi 

t 1 

» resl = mult2 (x); 
» res2 = mult2 (y); 






jflll 


function result = mult2 (x); 
result = 2 * x; 
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» resl 
resl = 

2 4 6 8 10 12 14 16 

» res2 
res2 = 

22 24 26 4 18 140 


» [sin_x, cos_x, x_2] = multf (x); 
» [sin_y, cos_y, y_2] = multf (y); 


^J>- u 1 


function [xl, x2, x3] = multf (x); 
xl = sin (x); 
x2 = cos (x); 
x3 = 2 * x; 


>- (aIWI) >SI ijjII 


» plot (sin_x) 
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jdlk^la 

Igjlc- Ai_uil Aju Vj QJ- u iL^ a lAAjijj (j^uV (Jj-k^aia <d_La (jj^J - ) 

j^a. mil ^_g_3 J j_^ ja]I ( = ) A-al/lc. Aju 4_JIa]I ^joiIj L_iL^all (j^a^)fl3l ^ ^jjjA-all aJIaII ^uil ^jj£j -Y 

.(jjajllalLa UjfL (jl t_laj (JjVI 

; Jlla 

function y = myfunction (a, b); 


myfunction.m uj^' u 
.(end) cs^ cs j 4 ^ 4 ^ -Y' 

Ak-alAj (JjAsu (J£ Aju ^yal^Jl -£ 

.<_fiJ2U iAfj (ji L_La_l (jj_^i-dl AJIaII jSJjjl -O 
.<_£^)Al 4 JIa (Jj 3 ^j^a 4 JIa ^c.AILuij ^jl (j^<aJ -1 


A-ijLnij 

aL*jVI 4 dll—jUdl j-^JaJ dl jljuVI (j-<a A-jAjlSIj MATLAB^ 4 ^- 4 ^ J j- 4 

dju ( a_oj Jj LdlJ aLjuVI aLsuVI <dUj dl AidLa Ig-daiu ( a-j_u jj dua. c aLjuVI 


,£jlj A»j 5> (jjlll ^dloil tj^-aj LaS tdljUajj 


plot 

.AUuVl ^Lij (J^Ai ls \c. dljUJI jlgJali jUuVI Iaa ^jii 

:0) 
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x = [1: 0.5: 10]; 

y = exp (x); y-15 ^ j l-jIuu^V 

plot (x, y) x, y ^ 


x= 1: 10; 
plot (x) 

m U-sAA 

(_§\ (jj oILj o jJaLlLo AjjLij ^aJS (XUJ^)J plot jij ^oAi.lj 4-ajli) Jj^.j <SLi. <_gi 

.A-ajlill jj^alic. J£1 (x, x) 

:(n JH> 


y = []; 

for i = 1: 10 
y (i) = exp (i); 
end; 
plot (y); 

:(*) 


y = []; 

for i = 1: 10 
y - [y exp (i)]; 
end; 
plot (y); 

:(°) 

.(graph) gr>4? 
clc; 
clear; 


x = 0: pi / 100: 2 * pi; 
y = sin (x); 
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plot (x, y); 
legend ('sin (x)'); 
xlabel ('x = 0: 2: pi'); 
ylabel ('sin (x) cos (x)'); 
title ('plot sin cos function'); 


X u 'jjc- 

y (jljic. 
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:(V) 


plot (x, sin (x), 'r: +', x, cos (x), b: 

uJ 3 ^^sin (x) Jjjl jj 


uj 1 cos (x) 



text (x, y, 'string'); 

/ \ ' 

J>\^\ J:\^\ ^ijlkJi u^ili 

^ n>u\l (_ 5 JiL^a]l AijUS 

plot3 

isull ^jlij plot (Jjflj IgJ tplot3 plot j^VI Jfll 

;ljj A<aL*JI Aiuj^allj .^jjlaijaix {ja VAj lLi^j IgJ diLiLull (jjS 1.1c. 

plot3 (xl, yl, zl, sL x2, y2, z2, s2,...); 


t3 (xl, yl, zl, 5 

/' A 


^Sh^VI ^ba.VI UJ^' 

(_g.ll - ^a]l dllllll (c^AA) ) 


t = linspace (0, 10 * pi, 100); 
plot3 (sin (t), cos (t), t); 


; Jlla 


File Edit View Insert Jools Window Help 

Id^HS * A A / & & ■, 


□□a 
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xlabel ('sin (t)'); 
ylabel ('cos (t)'); 
zlabel ('t'); 

text (0, 0, 0, 'origin'); 
grid on 


AoiJaJt AjjLui) yai jil 

subplot (m, ‘ j' j! a^.lj figure ^Jaluu 

tliAujj u-Ail p 3^Lui-a3l jlla-jj (jjJaLLaJI m*n ^-3ji-a* 3-JLaJI SiaU n, p) 

Lg liuJl <■ Aj^all (J ^ <- (Jjia ^_ 5 ic. j jLuiJI ^_ya AliLnll dlLa jjoijJI 

LaS . * 1 ''. j 

|(Jl!La 

x = linspace (0, 2 * pi, 30); 
y = sin (x); 
z = cos (x); 

a = 2 * sin (x) .* cos (x); 
b = sin (x)./ (cos (x) + eps); 
subplot (2, 2, 1); 

plot (x, y); axis ([0 2 * pi -1 1]); title (’Figure 1’); 

subplot (2, 2, 2); 

plot (x, z); axis ([0 2 * pi -1 1]); title ('Figure2'); 
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subplot (2, 2, 3); 

plot (x, a); axis ([0 2 * pi -1 1]); title ('Figure3'); 

subplot (2, 2, 4); 



jjc. t<*il CIiL^LuiaII (j C. jjju l$jl I^C. AjjLnll ^lillj AraJajoJI AijLiJl ^ AjJxH 

\<jsh ^ surf 

:0) Jll. 

[x y z] = peaks (30); 
surf (x, y, z); 
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Jl* 

for i = 1: 10 
for j =1: 10 
mult (i, j) = i * j; 
end; 
end; 

surf (mult) ^ 

;4„h^!/La 

;l$la Aiui^iA (JISjjI dl jlsuVI (_j>a lilliA 

bar JbuVI 


x = -2.9: 0.2: 2.9; 

bar (x, exp (-x .* x)); 



hist JV>f! 


histogram 





1 □ ss a a \ h * / @ & o 


400 

350 



; Jlla 
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x = -2.9: 0.1: 2.9; 
y = randn (10000, 1); 
hist (y, x); 


pie jVtfl 


x = [1 3 0.5 2.5 2]; 

explode = [0 1 0 0 0]; 

pie (x, explode); 



laJaA 

clear; 

clc; 

corr = [0.0012, 0.0208, 0.0633, 0.1391]; 
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amount = [1, 2, 3, 4]; 

subplot (211); 

plot (amount, corr, rs'); 

title ('Cipher-image VS Amount of Encrypted 

xlabel ('Amount of Encrypted Data'); 

ylabel ('Cipher-image Correlation'); 



Data'); 
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